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INTRODUCTION 


In  looking  back  upon  the  rather  strenuous  work  of  the  last 
few  months,  necessarily  falling  upon  the  editor  of  the  Question 
Box,  one  question  (not  directly  asked)  forces  itself  upon  me:  "Is 
it  worth  while  f"  and  fully  realising  that  it  is,  this  further  question 
immediately  suggests  itself:  "Is  there  not  some  better  way  of 
accomplishing  the  object  in  viewf 

In  the  form  of  the  Question  Box  a  large  amount  of  useful 
information  is  presented  from  year  to  year  in  necessarily  more 
or  less  disjointed  form,  causing  much  repetition,  increasing 
voluminousness  and  some  seemingly  unavoidable  irrelevancy.  I 
therefore  venture  to  suggest  the  following: 

Let  the  association  appoint  a  standing  committee  to  be  called 
the  "Handbook  Committee,"  whose  duty  it  would  be  to  collect 
information  and  data,  much  in  the  same  way  as  it  is  done  now  for 
the  Question  Box,  covering  the  various  departments  constituting 
the  central-station  business,  engineering,  operating  and  manage- 
ment, to  properly  arrange  and  edit  these  data  and  to  embody  them 
in  a  Handbook  of  the  National  Electric  Light  Association. 

Every  year  in  place  of  the  Question  Box  and  Wrinkles  a  sup- 
plement to  this  Handbook  could  be  printed  and,  say,  every  five 
years  a  new  and  revised  edition  could  be  arranged  for,  eliminating 
obsolete  matter  and  absorbing  the  new  matter  of  the  interim  sup- 
plements. 

I  think  that  in  these  days  of  growing  altruism  and  co-opera- 
tion enough  willing  and  capable  men  could  be  found  among  the 
membership  of  the  association  who  would  carry  on  this  work  for 
the  benefit  of  all,  taking  for  their  compensation  the  consciousness 
of  having  assisted  in  the  creation  of  work  of  high  intrinsic  value. 

This  is  merely  a  suggestion  offered  for  the  consideration  of 
the  association,  and  I  fully  realise  that  the  amount  of  work 
involved  and  other  valid  and  concrete  reasons  may  stand  in  the 
way  of  its  adoption. 

With  regard  to  the  present  volume  of  the  Question  Box  /  beg 
to  call  the  attention  of  the  reader  to  the  following  remarks: 

To  avoid  unnecessary  repetition  of  the  ans^vers  to  all  intents 
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and  purposes  identical,  except  in  the  exact  wording,  only  one  (on 
account  of  the  necessities  of  the  printers,  generally  the  first  one 
received)  has  been  printed  and  the  names  of  subsequent  concur- 
ring  contributors  have  been  appen  led  to  this.  While  this  arrange- 
ment  does  away  with  many  a  page  it  still  preserves  the  weight 
given  by  numbers  to  opinions  expressed,  and  quickly  conveys  to 
the  reader  the  information  he  desires. 

To  combine  the  Wrinkle  department  with  the  Question  Box, 
an  appropriate  question  has  been  inserted  for  each  Wrinkle 
received,  and  in  this  manner  double  indexing,  et  ccetera,  has  been 
avoided. 

Much  valuable  matter  has  been  received  too  late  for  use  this 
year,  as  the  Question  Box  must  be  ready  for  distribution  at  the 
convention.  It  has  been  suggested  that  this  material  might  be 
printed  in  an  appendix  to  the  Question  Box  i;i  the  final  records  of 
the  convention.  If  this  is  not  done,  all  unpublished  answers  will 
be  turfied  over  to  my  successor  for  next  year's  issue. 

/  can  not  but  join  my  predecessors  in  expressing  my  thorough 
appreciation  of  the  tireless  efforts  by  our  assistant  secretary.  Miss 
Billings,  for  the  success  of  the  Question  Box,  and  in  thanking  all 
contributors  for  their  liberal  support  I  also  tvish  to  include  Mr.  E. 
C,  Stahl,  Jr.,  and  Mr.  Clarence  A,  Hutchings,  of  the  Trenton  office 
of  the  Public  Sert*icc  Corporation,  for  their  efficient  and  Zi^illing 
assistance. 

PArLLCPKE. 
May  i8,  1006.  Editor. 


Question  Box 


OF  THE 


Twenty-ninth    Convention    of  the 
National  Electric  Light  Association 

NOTB — Questions  marked  (*)  are  Included  throui^^  the  oourtesy  of 
Mr.  Henry  I«.  Doherty,  editor  of  the  1906  QUESTION  BOX  of  the  Ohio  Gas 
lilffht  Association.— Kditor. 


A— BiniiDinos 


A  1.  Oive  cost  per  onbio  foot  of  recent  station  and  sub- 
station  buildings,  stating  briefly  general  characteristics  as  to 
material,  constmction  and  kind  of  foundation. 

A  brick  central-station  building  with  no  basement,  and  with 
walls  i8  feet  high  from  floor  to  bottom  of  roof  trusses, 
can  be  built  for  from  $1.50  to  $2.00  per  square  foot.  This  includes 
granolithic  floor,  iron-truss  roof  framing,  and  slate  roof  with 
Monitor  ventilators.  *  H.  T.  Hartman. 

(i)     A  power  station  designed  for  crane  and 

1600  kilowatts  in  generators. 

1000  kilowatts  in  rotaries. 

1600  horse-power  in  boilers. 
Slate  and  steel  roof. 
No  basement. 

Concrete  footings  up  to  water  table. 
Concrete  floors. 
Steel  roof  trusses. 
No  steel  columns. 
Brick  walls. 

Total  floor  area,  81 18  square  feet. 
Cubical  contents,  260,460  cubic  feet. 
Cost  of  building  per  cubic  foot,  $.063. 
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(2)  A  power  station  designed  for  crane  and 

1500  kilowatts  in  generators. 
400  kilowatts  in  rotaries. 
800  horse-power  in  boilers. 
Steel  and  timber  roof. 
Concrete  basement  floor. 
Concrete  footings  up  to  water  table. 
Concrete  floors. 
Steel  columns  and  trusses. 
Brick  walb. 

Total  floor  area,  15,180  square  feet. 
Cubical  contents,  355,740  cubic  feet. 
Cost  of  building  per  cubic  foot,  $.05. 

(3)  A  power  station  designed  for  crane  and 

1200  kilowatts  in  generators. 
900  kilowatts  in  rotaries. 
1200  horse-power  in  boilers. 

Brick  walls. 

Concrete  footings  up  to  water  table. 

Concrete  and  steel  roof. 

Concrete  floors. 

Steel  coliunns  and  trusses. 

Total  floor  area,  16,544  square  feet. 

Cubical  contents,  431,826  cubic  feet. 

Cost  of  building  per  cubic  foot,  $.061. 

Note — Estimates  of  building  costs  based  on  cubical  contents 
have  ver>'  little  value,  as  variations  in  contents  are  frequently 
ver>'  great  without  materially  affecting  cost,  principally  due  to 
differences  in  roof  construction.  A  better  rule  for  making  a 
rough  determination  of  current  building  costs  is  the  follow- 
ing: 

Allow  50  cents  per  square  foot  of  floor  area. 

Allow  50  cents  per  square  foot  of  roof  area. 

Allow  60  cents  per  square  foot  of  wall  area. 
Figuring  on  one  side  of  party  wall  but  including  basement  wall. 

This  will  cover  a  first-class  building  having 

Selected  ordinary  brick  walls. 

Concrete  footings,  roof  and  floors. 

Steel  columns  and  steel  trusses  and  designed  to  support  crane. 

H.  A.  Strauss. 
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*A  2.    Does  too  mnch  water  in  concrete  have  bad  effectSi  and 
if  80  wliat  are  theyT 

We  think  that,  aside  from  the  extra  labor  involved,  the  only 
bad  effect  of  too  much  water  in  concrete  would  consist  in  a 
tendency  toward  stratification  of  materials.  F.  Tobey,  Jr. 

So  far  as  the  writer  has  been  able  to  ascertain,  the  use 
of  large  quantities  of  water  in  the  mixing  of  concrete  does  not 
have  injurious  effects,  but  the  permitting  of  the  concrete  to  set 
with  a  large  amount  of  water  incorporated  therein  naturally 
weakens  the  concrete,  as  it  leaves  it  more  or  less  porous. 

Wm.  B.  Jackson. 

Too  much  water  makes  concrete  porous.  If  the  excess  of 
water  is  very  great  there  is  a  noticeable  decrease  in  streng^.  The 
porosit>'  of  dry  concrete  may  be  prevented  by  thorough  ram- 
ming. No  amount  of  ramming  will  prevent  porosity  in  concrete 
containing  an  excess  of  water.  Charles  W.  Comstock. 

A  large  quantity  of  water  has  no  bad  effect  on  Portland 
cement  concrete.  If  forms  are  not  tight,  excess  of  water  will  wash 
cement  away.  Fred.  W.  C.  Bailey. 

Too  much  indicates  that  the  limit  has  been  passed.  Much 
water  is  sometimes  advisable  and  even  necessary  and  very  little 
water  should  be  used  under  some  conditions.  The  concrete 
reaches  its  ultimate  strength  after  one  year  if  mixed  wet,  but  this 
ultimate  strength  is  somewhat  greater  than  if  gained  by  a  dry 
mixture.  A  dry  mixture  reaches  the  maximum  earlier.  A  con- 
crete structure  should  never  be  loaded  to  its  estimated  practical 
limit  (350  to  500  pounds  per  square  inch  with  good,  rich  concrete) 
before  it  is  seven  days  old. 

If  you  can  not  afford  to  wait  at  least  fourteen  days,  use  dry 
concrete.  For  the  purpose  of  securing  a  uniform  monolithic  mass 
without  voids,  wet  concrete  is  preferable  in  vertical  narrow  struc- 
tures. Here,  dry  concrete  should  be  avoided.  On  wide,  hori- 
zontal bed  plates  this  is  not  necessary. 

Dry  concrete  should  be  used  in  cold  weather  and  wet  con- 
crete in  hot  weather.    If  the  water  has  a  chance  to  freeze  before 
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the  initial  set  has  taken  place,  the  concrete  is  absolutely  worth- 
less. 

These  remarks  are  true  only  for  concrete  properly  mixed 
and  made  of  reliable  material. 

I.  O.,  Westchester  Lighting  Co. 

The  question  of  water  in  concrete  is  a  matter  of  considerable 
difference  of  opinion  among  engineers,  each  man,  as  a  rule,  hav- 
ing a  different  idea  as  to  the  amount  of  water  that  should  be  used. 
Theoretically,  only  so  much  water  is  necessary  as  will  moisten  all 
the  particles  of  cement  and  sand  composing  the  mortar  used  in 
making  the  concrete.  Practically,  of  course,  it  is  difficult  to  ad- 
just the  use  of  water  so  that  concrete  will  not  run  too  dry  or  too 
wet  at  times. 

Concrete  with  too  much  water,  I  believe,  is  a  safer  mixture 
to  use  than  concrete  with  too  little,  as  it  is  not  certain  the  latter 
will  set.  I  have  seen  concrete  put  in  large  foundations  so  wet  as  to 
shake  like  a  bowl  of  jelly,  yet  when  set  the  concrete  was  as  hard 
as  stone,  and  of  the  best  quality. 

As  to  the  bad  effect  of  a  large  amount  of  water  in  con- 
crete, I  do  not  know  of  any  except  the  difficulty  of  tamping;  but 
for  this  reason,  if  no  other,  I  favor  concrete  that  is  neither  too 
wet  nor  too  drj',  but  with  just  enough  moisture  to  permit  of 
tamping  well,  when  a  slight  film  of  moisture  should  appear  on 
top.  This  I  think  applies  to  concrete  used  in  thin  layers  or  small 
spaces,  as  in  conduit  construction,  more  particularly  than  in  heavy 
foundations. 

A  great  deal  of  stress  is  often  laid  on  the  amount  of  water 
in  concrete  and  not  enough  on  the  tamping.  As  a  matter  of 
fact,  it  is  the  tamping  that  gives  the  strength,  provided  the  ce- 
ment is  good  and  the  proportions  right. 

Concrete  well  tamped  is  about  one-third  to  one-half  stronger 
than  concrete  with  little  or  no  tamping. 

Geo.  B.  Springer. 


•A  3.     Is  it  advisable  to  use  water-gas  generator  clinkers  and 
aihei  for  ooncrete  instead  of  atone  in  any  kind  of  foundation  work  T 
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In  using  clinkers  to  replace  stone  in  concrete  one  should  be 
very  careful  to  select  only  that  which  is  very  solid  Very  much  of 
it  is  easily  broken,  and  would  weaken  the  work. 

F.  ToBEY,  Jr. 

Clinkers  and  cinders  make  a  light,  porous  concrete,  suitable 
for  self-supporting  floors  and  in  other  situations  where  there  is 
no  liability  to  the  absorption  of  moisture  and  where  dead  weight 
is  undesirable.  Cinder  concrete  is  not  as  strong  as  similarly  pro- 
portioned stone  concrete.  In  foundation  work,  where  dead  weight 
is  to  be  expected,  cinder  concrete  is  not  advisable. 

Charles  W.  Comstock. 


It  depends  upon  the  amount  of  sulphur  there  is  in  the  clink- 
ers. If  they  are  sulphur-free  or  almost  so,  they  make  good  light 
concrete.  If  weight  is  the  first  consideration,  broken-stone  con- 
crete is  best  where  the  structure  should  ht  heavy  (for  instance, 
sub- foundations  for  reciprocating  engines)  and  cinder  concrete 
where  the  structure  should  be  light  (for  instance,  reinforced  con- 
crete fkx>rs).  Compressive  strength  should  also  be  taken  into 
consideration. 

The  following  table  should  be  enlightening: 

WEIGHT 

Cinder  concrete 105  pounds  per  cubic  foot 

Stone  concrete 140  pounds  per  cubic  foot 

Grayel  concrete 150  pounds  per  cubic  foot 

STRENGTH  (ULTIMATE) 

Cinder  concrete 1600  pounds  per  square  inch 

Stone  concrete 2750  pounds  per  square  inch 

If  the  clinkers  contain  sulphur  in  dangerous  quantities  this 
may  be  counteracted  by  using  a  cement  that  contains  a  corre- 
sponding amount  of  excessive  alkalies.  The  engineer  is  afraid  of 
sulphur  in  concrete ;  he  is  afraid,  not  because  he  knows  so  much 
of  its  dangerous  character,  but  because  he  knows  so  little.  In 
connection  with  steel,  however,  it  is  always  bad. 

I.  O.,  Westchester  Lighting  Co. 
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A  4.  Is  it  desirable  to  employ  the  all-ooncrete  oonstznetion 
for  power-house  buildings  ! 

The  writer  finds  that  a  power  plant  having  a  single  floor  with 
18-foot  walls  and  one  room  80  feet  by  57  feet  and  another  room 
46  feet  by  40  feet  constructed  of  hollow  concrete  blocks,  making 
a  wall  10  inches  through  has  proved  thoroughly  satisfactory. 
The  power  plant  appears  to  be  easily  heated  and  is  not  unduly 
damp.  Wm.  B.  Jackson. 

Reinforced  concrete  is  excellent  construction  for  power 
plants,  car  houses  and  substations,  especially  for  heavier  work, 
but  it  can  not  compete  with,  small,  low  buildings  using  nine-inch 
brick  walls  with  pilasters.  Concrete  buildings  not  faced  with 
brick  present  a  very  homely  appearance.     Fred.  W.  C.  Bailey. 

If  the  material  necessary  for  concrete  is  available  and  cheapr, 
an  all-concrete  building  should  be  acceptable.  It  is  largely  a 
question  of  expense  compared  with  other  kinds  of  buildings. 

The  Colorado  Springs  Elec.  Co. 

There  is  no  reason  why  concrete  construction  for  power- 
house buildings  should  not  prove  satisfactory,  provided  the  con- 
crete is  properly  reinforced  with  steel.  H.  A.  Strauss. 

Desirable  is  not  the  word  for  it.  It  will  become  a  necessity 
when  wages  of  bricklayers  have  reached  the  commercial  limit. 
The  important  question  now  is  to  work  out  some  standard  de- 
signs useful  for  different  purposes,  not  too  expensive  to  carry 
out,  and  fit  to  stand  the  criticism  of  an  artistic  mind. 

I  believe,  however,  that  it  should  not  be  "all  concrete,"  but 
concrete  in  its  proper  place,  and  steel  so  long  as  it  can  be  pur- 
chased for  a  reasonable  price. 

I.  O.,  Westchester  Lighting  Co. 

A  5.  Assuming  that  for  short  spans  all-concrete  and  for 
long  spans  steel-truss  roof  construction  is  the  cheaper,  at  what 
width  of  span  is  the  turning  point  ? 

I  question  the  correctness  of  the  assumption  that  for  short 
spans  all-concrete  will  be  cheaper  than  steel-truss  roof  construe- 
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tion.  Competitive  designing,  together  with  the  inability  of  most 
purchasers  to  judge  of  the  quality  of  steel  construction,  has  pro- 
duced an  era  of  flimsy  roof  construction  in  which  nothing  else 
can  compete  in  the  matter  of  first  cost  with  steel  trusses. 

Granting  the  assumption,  however,  the  matter  is  so  much 
one  of  detailed  design  and  type  of  construction  that  a  general 
answer  is  of  doubtful  value.  Some  studies  and  designs  that  I 
have  made  lead  me  to  believe  that  all-concrete  will  Jbe  cheaper 
than  equally  good  steel  construction  up  to  spans  of  60  feet.  Fur- 
ther study  may  extend  this  limit.         Charles  W.  Comstock. 

From  the  standpoint  of  pure  cost,  span  of  about  25  feet  is 
the  turning  point.  Fred.  W.  C.  Bailey. 

A  6.  Where  it  is  desirable  to  make  the  crane  available  for 
liandling  machinery  in  basement,  such  as  condensers,  pumps, 
Talves,  piping,  etc.,  can  yon  suggest  any  better  removable  flooring 
than  iron  or  steel  plates? 

» 
Grooved  iron  sections  with  lead  surface  insertions  are  excel- 
lent; also  small  panels  of  reinforced  concrete  with  steel  edges. 
The  former  is  preferable.  Fred.  W.  C.  Bailey. 

Where  it  is  necessary  to  use  an  overhead  traveling  crane  to 
handle  apparatus  in  the  basement  of  the  station,  it  is  much  better  to 
leave  permanent  openings  in  the  floor  than  to  provide  removable 
sections  of  floor.  The  permanent  openings  provide  light  and  ven- 
tilation to  the  basement  and  enable  the  watch  engineer  to  observe 
conveniently  the  operating  of  the  machinery  in  the  basement  with- 
out having  to  go  down  stairs.  I.  E.  Moultrop. 

This  depends  very  much  upon  how  these  machines  and  appli- 
ances are  distributed.  The  crane  should  be  so  designed  and  so 
arranged  as  to  cover  all  parts  of  the  machinery.  Very  difficult 
to  apply  any  general  rule.  Grill  plates  are  generally  good  for 
this  purpose  and  are  easy  to  walk  upon.  Common  iron  grating 
is  not.  W.  W.  TiTZELL. 

Iron  or  steel-plate  floor  construction  will,  in  general,  be  found 
to  be  the  most  satisfactory. 
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However,  where  it  is  necessary  to  reduce  cost  of  this  work, 
flag'-straes  laid  in  channel-irons  work  out  very  well.  This  is 
partkulariy  the  case  for  covering  trenches,  (Hts  and  tunnel  work 
in  power  station.  H.  A.  Stkauss. 


A  7.  Ii  it  safe  to  use  a  oesient  floor  in  a  loom  where  al- 
tenatiBS^euxciit  maehinery,  operating  at  8S00  volts  or  higheri 
reqniret  hal^dlnig  of  the  parts  by  operator! 

Where  a  cement  floor  is  installed  in  a  station  operating  at 
any  voltage  above  500,  all  apparatus  requiring  handling  should 
be  surrounded  by  a  portable  flooring  raised  at  least  four  inches 
above  tfie  cement  floor  and  made  in  sections  so  as  to  be  readily 
removed  for  sweeping  and  cleaning.  I  believe  this  to  be  more 
satisfactory  than  rubber  mats,  whose  insulating  qualities  are  at 
times  doubtful.  F.  M.  VANimt  Voort. 


It  is  eminently  imsafe  to  handle  electrical  apparatus  of  any 
dai^rous  voh^^  when  standing  upon  plain  concrete  floor,  for 
although  when  the  concrete  is  dr>'  it  may  be  an  excellent  insula* 
tor,  yet  when  wet  this  is  not  the  case.  The  writer  has  seen  people 
seriously  burned  when  in  contact  with  500  volts  and  standing  upon 
a  damp  concrete  floor.  Wm.  B.  Jackson. 


Before  handling  apparatus  having  a  high  potential  on  it,  the 
operator  should  be  perfectly  sure  that  he  is  sufiiciently  insulated. 
He  can  not  be  sure  on  this  point  in  trusting  to  the  floor  alone,  no 
matter  of  what  material.  A  floor  that  is  supposedly  insulating  is 
more  dangerous  than  a  floor  known  to  be  conducting.  Character 
of  floor  should  not  enter  into  point  raised  by  question. 

P.  M.  Lincoln. 


Proper  insulation,  such  as  a  hardwood  platform,  rubber  or 
cork  mattings,  ct  ccctcra,  should  be  pro\nded  for  the  protection  of 
those  handling  2500-\'olt  apparatus  installed  on  cement  floors. 
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For  very  high  voltages  the  mat  should  be  supported  on  light 
ftames  of  wood.  W.  W.  Fuller. 

(Practically  concurrent  opinions  expressed  by  L.  D.  Nord- 
i^r^^TJM,  F.  C.  S.,  Malden  Electric  Co.,  P.  H.  Korst,  L.  L. 
)EN,  Ernest  F.  Smith,  Warren  Partridge.) 


Not  safe  to  handle  bare  live  parts  from  bare  floor,  especially 
^^     ^"einforced  concrete.  Fred.  W.  C.  Bailey. 


It  is,  in  my  opinion,  as  we  have  operated  a  2200-volt  direct- 
^^^^^nected  unit  for  three  years  and  have  had  no  trouble. 

A.  O.  Fretz. 


There  should  be  no  appreciable  danger  from  a  cement  floor 
^i  apparatus  is  properly  installed. 

The  Colorado  Springs  Elec.  Co. 


Yes;  but  attendant  should  be  careful  to  avoid  contact  with 
live  parts  of  apparatus.  This  rule  also  applies  to  wooden  floors. 
Insulation  of  apparatus  should  be  sufficient  to  permit  grounding 
of  frame,  regardless  of  kind  of  floor. 

I.  O.,  Westchester  Lighting  Co. 

! 

A  8.  What  kind  of  materials  are  best  for  (a)  fonndationi 
for  dynamos  and  engines!  (b)  Floors  for  engine  and  dynamo- 
roomst 

(a)  Concrete  in  its  regular  form  or  reinforced  with  iron 
or  wire  is  no  doubt  considered  the  best  foundation  for  dynamos 
and  engines.    • 

(b)  This  is  subject  to  very  few  objections  for  engine  and 
dynamo-room;  the  only  objections,  if  any,  are  due  to  the  fact 
that  it  is  difficult  to  cut  out  connections  of  steam  pipes,  et  ccBtera, 
that  are  imbedded  in  the  same.  It  is,  however,  now  common 
practice  to  have  a  considerable  space  between  the  engine-room 
floor  and  the  ground,  for  the  purpose  of  examining  wires  and 
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steam  piping,  in  which  case  I  should  consider  a  concrete  floor 
superior  to  anything  else.  A.  W.  Zahm. 

(a)  For  foundations  of  dynamos,  engines  and  turbines,  the 
materials  best  adapted  for  the  purpose  are  brick  and  concrete. 
The  considerations  governing  the  choice  of  either  are  principally 
the  cost  of  materials  and  labor,  and  sometimes  the  appearance 
of  the  finished  work.  If  the  foundation  is  to  be  large,  and  is  at  all 
unsymmetrical  or  cut  up,  concrete  should  be  adopted  without 
question.  If  solid  piers  can  be  used,  briclcwork  is  easily  con- 
structed and  usually  cheaper.  If  the  foundation  is  exposed  above 
the  engine-room  floor-level,  brick  is  usually  adopted,  and  in  any 
case  it  would  be  used  for  the  outside  course  of  exposed  sur- 
faces, and  would  preferably  be  enameled  brick. 

The  appearance  of  concrete  work  can  be  verj'  greatly 
improved,  and  the  cost  of  forms  considerably  lessened  by  using 
rough  instead  of  planed  lumber  and  tacking  thin,  black  sheet-iron 
(about  24  gauge)  over  the  entire  inside  surface  of  the  form.  A 
coat  of  liquid  grout  applied  with  a  whitewash  brush  over  the 
exposed  surfaces  of  the  foundation,  after  the  forms  are  removed, 
g^ves  the  job  a  very  smooth  and  neat  appearance.  In  large 
horizontal  turbines,  where  the  only  foundations  are  compara- 
tively small  piers,  and  where  the  height  of  the  pier  is  great,  we 
have  used  concrete  with  0.75-inch  twisted-steel  reinforcing  rods 
placed  vertically  6  inches  from  surface  of  pier,  the  rods  extend- 
ing into  the  concrete  sub- foundation  18  inches.  On  the  genera- 
tor piers  where  the  shape  used  was  a  hollow  rectangle,  the  rods 
were  placed  on  3-inch  centres  in  rows  6  inches  from  both  inside 
and  outside  surfaces. 

l^b^  The  materials  best  adapted  for  floors  of  engine  and 
d\-namo-roiMns  arc  concrete  arches  with  granolithic  surface,  con- 
Crete  arches  with  tile  surface,  or  cast-iron  floor  plates  on  steel 
structure.  WTiere  concrete  arches  are  used,  the  granolithic  sur- 
face should  be  at  least  3  inches  thick  over  the  beams.  Square  tile 
of  sufficient  thickness  to  insure  stability  under  hea\y  weights,  and 
of  a  dark  color,  makes  a  very  neat  flooring  and  is  very  easily  kept 
clean.  The  use  of  cast-iron  floor  plates  is  not  recommended, 
excepting  whore  it  is  necessary  to  have  the  crane  available  for 
handling  apparatus  in  the  basement.     Floor  plates  arc  hard  to 
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keep  clean,  are  usually  slippery  with  oil,  and  it  is  extremely 
difficult  to  make  a  neat  job  with  them.  Where  necessary,  for  the 
reason  mentioned  above,  they  should  be  heavily  checkered,  ribbed, 
and  provided  with  slipping  spots  and  lifting  slots.  The  ribs 
should  extend  from  flange  to  flange  of  supporting  beams  with 
slipping  spots  at  end  of  each  rib. 

Every  plate  must  be  immovable,  the  edges  of  adjacent  plates 
must  coincide,  and  the  division  line  between  adjacent  pairs  must 
be  unbroken,  to  insure  a  good  job. 

The  Brooklyn  Edison,  G.  L.  Knight. 

(a)  We  deem  it  so  after  having  made  a  trial. 

(b)  It  has  been  our  experience  that  furring  strips,  lathing 
and  plastering  are  necessary.  A.  R.  MacKinnon. 

(a)  Concrete.  There  is  less  deterioration,  more  homoge- 
neity, less  cost  at  present  price  of  materials,  and  the  labor  item 
alone  in  building  foundations  is  an  important  factor,  as  it  requires 
no  especially  skilled  labor  to  put  in. 

(b)  Tile.  It  is  easier  to  clean,  of  better  appearance,  no 
danger  from  fire,  and  will  outlast  any  other  form  of  floor; 
the  tiles,  however,  must  be  of  proper  glaze  and  finish. 

F.  D.  Sampson. 

(a)  Concrete,  slushed  in  forms. 

(b)  I  prefer  hard- wood  floors  where  machinery  operation 
at  2200  volts  or  higher  requires  handling  of  live  parts. 

L.  W.  Greene. 

(a)  Concrete  made  up  in  the  ratio  of 

I  part  Portland  cement, 
3  parts  sand, 
5  parts  broken  stone. 
Mix  and  pour  very  wet. 

(b)  In  general,  steel  and  concrete. 

H.  A.  Strauss. 

(a)  Concrete,  because  it  is  cheaper  and  better,  can  be  made 
with  cheap  labor  and  is  a  solid  rock  when  done. 
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(b)  Concrete,  for  above  reasons  and  because  it  is  practically 
non-absorbent.  Walter  Flint. 

A.  Peters. 

A  8.  (a)  Ii  oonorete-blook  constrnotion  suitable  for  oentral- 
itation  buildingi?  (b)  Is  it  found  practical  to  plaster  on  oonorete 
blocks  with  doable  air  space,  in  cold  climate,  without  additional 
lathing  and  plastering? 

I  have  found  concrete  blocks  suitable  for  central-station 
buildinii^^s  and  have  plastered,  with  a  patent  plaster,  on  concrete 
bliKks  huvinp  air  space,  with  good  results.         L.  W.  Greene. 

(ix)  Yes.  Properly  used  it  is  the  best  building  material  yet 
deviscil, 

(b)  Yes.  Even  with  single  air  space  there  is  no  trouble. 
It  slnnild  of  course  be  a  dead  air  space.  Walter  Flint. 

I'hir  centraKstation  building  is  constructed  of  Palmer  hollow- 
c\^norx^tc  bUx'ks,  It  has  stood  two  Wisconsin  winters  and  no 
nKMjiture  or  tr\vst  penetrates  the  walls.  It  is  satisfactory  in 
o^t^rv  rx^s^xvt  and  makes  a  ver>*  handsome  building. 

P.  H.  Korst. 

B— WATE&-WHESIS.  WATEB-POWER»  ETC. 

1  1.  What  percentage  of  friction  is  tkere  in  a  n^e-driTe 
fMn  Ttitical  water-wheel  to  koriaontal  shaft? 

Hi*,^  d<^^vnvU  AltvN^jx^thor  uiv>n  the  power  tnnvn^itted  and  upon 
the  %k^\j:'^>  of  drn^  auvI  nutnbcr  of  rv>pes  u$e>i.  I:  niay  run  as 
)o>fc  A;!^  thTx>e  ^vr  v>eni  auxI  it  i$  likt'Iy  ro  run  up  to  five  or  six 
l><T  v>fn:  W.  W.  TrrxFii. 

It.    In  a  <MiiVine4  water-^^wer  an4  steam  pilant.  ii  it  pme- 
UMI  ee  IM  ^  twetiew  (M»  <ett4HMn  fer  ike  iiifm  «C  pie- 
er  le^tM^  tm^Mta  tee  te  iee ! 
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Anchor  ice  has  blocked  the  operation  of  water-power  plants 
since  the  "year  one"  of  water-power  use,  and  will  continue  to  do 
so,  probably,  to  the  end  of  time. 

Hollow  rack  bars,  to  be  heated  by  circulating  steam  through 
them,  have  been  invented,  and  perhaps  tried,  but  no  successful 
use  of  them  is  knowii  to  the  writer. 

A  computation  made  for  a  5000-hp  wheel  as  to  the  amount 
of  electric  power  that  would  be  required  to  heat  the  rack  bars 
sufficiently  to  prevent  the  formation  of  anchor  ice  on  them, 
showed  that  it  would  require  the  whole  output  of  the  wheel  to 
do  this,  leaving  nothing  over  to  be  transmitted.  Consequently, 
the  over-flow  from  condensers  might  somewhat  palliate,  but  is 
not  likely  to  cure,  the  evil. 

Shutting  down  the  water-power  plant  and  running  by  gas 
or  steam  during  the  very  short  time  that  anchor  ice  lasts,  ordi- 
narily only  thirty  or  forty  hours  in  the  year,  is  a  method  of 
avoiding  trouble;  in  certain  cases  the  most  economical  or  ex- 
pedient. Clemens  Hebschel. 

B  3.  How  does  frazil  or  anchor  ice  affect  tout  plantT  (a) 
Doei  it  block  your  racks?  (b)  Does  it  reduce  the  output  of  your 
water- wheels T  (c)  Does  it  stick  the  gates  and  thus  make  regula- 
tion impossible? 

I  have  found  it  necessary  to  shovel  out  or  thaw  out  with 
steam  rack,  penstock  and  wheel  case  of  standard  wheel  when 
a  targe  quantity  of  water  was  used. 

A  large  penstock  in  proportion  to  the  amount  of  water  used 
will  allow  ice  to  pass  through  without  harm,  provided  it  is 
kept  stirred  up  at  the  rack.  Anchor  ice  is  the  worst  trouble  we 
have  to  contend  with  in  this  climate.  B.  W.  Hutchins. 

In  business  eight  years  and  have  had  no  anchor  ice.  We 
have  an  eighty-acre  pond,  which  is  quite  deep,  so  that  frazil  melts 
before  reaching  head  gates.  Thomas  Gray, 

(»)     Yes. 

(b)  Yes. 

(c)  Yes. 


i 


i 
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Having  three  hydraulic  plants  connected,  in  case  of  anchor 
ice  we  endeavor  to  shut  one  plant  down  long  enough  for  the 
race  to  freeze  over,  after  which  the  trouble  ceases  at  this  point 

P.  H.  KORST. 


Up  to  date  anchor  ice  has  not  caused  any  interruption 
our  ser\'ice.     It  has  blocked  our  racks  to  such  an  extent  that  th< 
only  satisfactory  remedy  was  to  take  the  racks  up  entirely,  an 
the  latter  part  of  this  winter  we  have  been  operating  withou 
any  protection  except  that  afforded  by  the  booms  and  the  con 
tinuou$  patrol,  night  and  day,  of  the  forebay.    We  have  had  th< 
ice  stick  to  the  gates  to  such  an  extent  that  it  so  lessened  the  flo 
of  water  to  the  wheel  buckets  that  the  machines  lost  speed,  anc7 
therefore  showed  voltage  below  normal.    This  did  not  affect  aT/ 
the  units,  however,  but  only  those  nearest  the  forebay;  in  other 
words,  the  ice  seemed  to  escape  in  the  first  wheels.    Thus  it  can 
be  seen  that  regulation  was  impossible,  not  because  the  ice  blocked 
the  gates,  but  because  the  ice  lessened  the  gate  openings. 

Farley  Osgood. 

W'e  have  always  been  troubled  more  or  less  during  the  win- 
ter months  with  anchor  ice  forming  or  filling  the  turbines  and 
eventually  freezing  them  up  solid,  causing  a  shut-down  during 
the  night  and  greater  part  of  the  following  forenoon,  thereby 
causing  a  shut-down  of  water-power  of  from  eight  to  fifteen 
hours  per  day  at  frequent  intervals  during  thawing  and  freezing 
weather.  During  the  winter  just  past  we  installed  a  steam  pipe 
to  the  penstocks,  with  a  delivers'  pipe  leading  to  the  top  casing 
of  the  turbine,  which  are  Leffel-Sampson  forty-five.  With 
this  arrangement  we  are  able  to  keep  wheels  running  at  all  times 
with  small  expense  for  steam,  using  a  fifteen-inch  pipe,  sixty 
feet  of  run  from  boiler  with  100  pounds  steam  about  fifteen  min- 
utes at  a  time  once  or  twice  an  hour.  We  have  a  twelve-foot  head- 
on  aggregate  of  500  horse-power  in  three  turbines. 

F.  A.  Johnson. 

(b)  It  may  shut  down  the  whole  plant. 

(c)  I  have  never  known  it  to  interfere  to  any  serious  ex- 
tent with  the  running  of  a  hydraulic  turbine,  once  the  rack  bars 
have  been  passed  by  the  water  and  anchor  ice  contained  in  it 

Clemens  Herschel. 
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B  4.    Wliat  is  the  lowest  head  under  which  satisfactory 
operation  of  horizontal  turbines  can  be  secured ! 

We  find  a  pair  of  thirty-inch  Leffel  wheels  entirely  satisfac- 
tor^r  under  a  ten-foot  head.  H.  A.  Sprague. 


Eighteen  inches  or  two  feet. 

But  the  question  arises,  will  it  pay  to  do  this,  which  is 
doubtful.     Some  such  cases  may,  nevertheless,  arise. 

Clemens  Herschel. 


B  5.    What  is  the  most  desirable  way  to  set  horizontal  tur- 
bines for  operation  under  30-foot  head? 

The  locality  and  other  circumstances  concerned  would  greatly 
vary  the  answer  to  this  question.  Clemens  Herschel. 

The  instructions  issued  by  the  makers  are  generally  the  best. 

F.  R.  Spiller. 


With  a  head  not  exceeding  30  feet,  necessitating  a  large  flow 
of  water  in  second-feet  through  wheels,  long  penstocks  and  con- 
fined water-ways  should  be  avoided.  An  excellent  method  under 
such  circumstances  is  to  place  wheels  in  open  penstock  and  make 
the  power-house  a  part  of  the  dam.  A  good  instance  of  this 
setting,  and  one  on  which  it  would  seem  that  excellent  efficiency 
of  the  hydraulic  plant  should  be  secured,  is  the  installation  of  the 
Spring  River  Power  Company,  Joplin,  Missouri.      S.  R.  Inch. 

B  6.  What  methods  are  used  to  prevent  racks  clogging  with 
ice  where  from  300  to  400  cubic  feet  of  water  are  used  per  second? 

The  maximum  density  of  water  is  at  a  temperature  of  39.1 
degrees  Fahrenheit,  and  it  decreases  both  above  and  below  this 
point,  so  that  normally,  water  colder  than  39.1  degrees  Fahren- 
heit rises  and  the  formation  of  ice  is  at  the  top;  but  if  the  water 
Q— 2 
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flows  over  falls  or  rapids,  or  through  a  head  race  at  a  high 
velocity,  the  cold  and  warm  water  become  mixed  and  the  water 
below  may  be  at  a  freezing  temperature,  and  under  these  condi- 
tions anchor  ice  will  forni  on  the  bottom  and  on  anything  with 
which  it  comes  in  contact.  High  velocity  through  racks  will  cause 
the  same  effect,  and  the  anchor  ice  will  cling  to  and  close  the 
racks.  The  formation  of  anchor  ice  may  be  reduced,  and  even 
entirely  eliminated,  by  low  velocity  in  forebays  and  racks.  If  the 
velocity  in  flumes  is  low,  the  anchor  ice  will  rise  to  the  top  whence 
it  may  be  carried  away  by  a  spillway,  if  it  is  practicable  to  use  one. 
To  avoid  floating  ice,  a  curtain  wall  should  extend  down  five  gate 
openings  below.  If  the  surface  flow  is  swift  enough,  it  will  cam 
away  floating  ice.  B.  J.  Denman. 

Sec  answers  to  r>  2  and  3.  Clemens  Herschel 

I'se  a  boom  to  float  the  ice  over  the  spillway.     Rake  the 
racks.  F.  R.  Spiller. 

B  7.  In  a  water-power  plant  of  moderate  size  (about  1000 
hone-power)  and  moderate  head  (60  feet  or  thereabonts),  what 
is  the  best  method  of  avoiding  possible  water-hammer  in  the  pen- 
stock or  wheel  case  ?  Should  relief  valves  be  installed  or  a  stand- 
pipe,  or  both? 

Tn  a  wator-|x>wer  plant  operating  under  60-foot  head,  the 
most  reliable  appliance  to  prevent  water-hammer  is  the  standpipe. 
If  made  largo  enough,  it  will  never  fail  to  work,  which  is  not 
always  true  of  relief  valves.  E.  H.  Mather. 

The  *^tan<lpiiH"  is  a  perfectly  satisfactory  de\nce  for  prevent- 
invi"  water-hamnuT  in  the  wheel  case  where  circumstances  |)ermit 
of  its  installation.  There  is  no  necessity  for  both  standpipe  and 
relief  valves.  Ch  \rles  W.  Comstock. 

Relief  valve,  made  by  Holyokc  Machine  Company,  Wor- 
cester. Mass.  We  have  one  1  >-inoh  valve  of  this  make  and  we 
never  have  wator-lianimer  and  our  pressure  never  changfes  more 
than  J. 5  |x>unds  with  T  v-fiXM  head  and  14.5-foot  draft. 

Thom.as  Gray. 
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Air  chambers,  one  or  more,  attached  to  penstock  close  to  the 
wheel,  can  be  made  of  common  pipe.  A  standpipe  will  not  always 
prevent  water-hammer,  unless  it  partakes  of  the  features  of  an 
air  chamber.  Relief-valves  are  very  good  as  emergency  appli- 
ances. ^  W.  W.  TiTZELL. 

Water-hammer  in  penstocks  depends  mainly  on  the  length 
of  the  penstock.  No  general  rule  can  be  given.  In  case  of 
^arge  penstocks,  relief-valves  become  impracticable. 

Clemens  Herschel. 

Think  that  a  standpipe  would  be  more  reliable.  A  relief 
Valve  does  not  always  work  when  needed.  F.  R.  Spiller. 

B  8.  Where  a  standpipe  is  installed  to  prevent  water- 
liammer,  is  it  necessary  in  northern  climates  to  heat  the  water, 
€r  will  the  ordinary  surging  of  the  water  in  the  pipe  be  sufficient 
to  prevent  freezing? 

It  has  not  been  found  necessary  in  Minnesota  to  heat  water 
to  keep  from  freezing.  B.  A.  Schak. 

We  have  six-foot  steel  feeder  1500  feet  long,  4- foot  stand- 
pipe  on  this,  500  feet  from  power-house;  entrance  of  feeder  at 
this  point,  119  feet  above  centre  of  turbines.  Top  of  standpipe 
is  133  feet  above  turbine  shafts,  crest  of  dam  132  feet  above  tur- 
bine shafts.  Standpipe  is  in  very  exposed  place  on  top  of  hill. 
We  have  never  had  any  trouble  with  it.  It  is  not  covered  or 
heated  in  any  way.  Thomas  Gray. 

I  know  of  one  standpipe  in  a  climate  where  the  winters  are 
severe  that  gives  no  trouble  whatever  from  freezing.  No  attempt 
is  made  to  heat  the  water.  Charles  W.  Comstock. 

Surging  of  water  in  pipe  will  not  prevent  the  water  from 
freezing  against  the  sides  of  the  pipe,  which  in  case  of  long- 
continued  cold  weather  is  likely  to  injure  the  standpipe ;  perhaps 
burst  it,  or  otherwise  destroy  it. 
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This  is  the  same  problem  that  occurs  in  standpipes  for  do- 
mestic water  supply,  and  the  only  safe  way  is  to  prevent  the 
water  contained  in  the  standpipe  from  freezing. 

A  moderate  amount  of  heat  is  sufficient  to  prevent  the  water 
from  falling  in  temperature  below  thirty-two  degrees. 

Clemens  Herschel 

It  is  necessary  to  heat  the  water  in  a  standpipe  in  cold  cli- 
mates, to  prevent  the  water  from  freezing  and  thus  at  least 
render  the  standpipe  ineffective.  The  ordinary'  surging  of  the 
water,  which  in  most  stations  seldom  exceeds  eighteen  inches, 
is  not  sufficient  to  keep  the  standpipe  free  of  ice ;  this  is  especially 
so  during  the  light-load  hours  of  the  night,  when  the  surging  of 
the  water  is  the  least  and  the  thermometer  is  the  lowest.  We 
have  been  entirely  successful  in  keeping  our  pipe  free  from 
ice  by  surrounding  the  standpipe  with  a  double  air  chamber  made 
of  matched  boards  lined  with  tar  paper,  and  sealed  at  the 
top.  In  the  bottom  of  this  chamber,  we  use  fourteen  Simplex  Xo. 
5  car-seat  heaters  of  600-watt  capacity-  each,  and  in  the  top  of 
the  standpipe  we  have  a  coil,  circular  in  form,  with  two  cross- 
pieces  the  length  of  the  diameter  of  the  circle,  placed  at  right 
angles.  This  whole  outfit  is  mounted  on  a  hollow  circular  wooden 
float,  and  the  same  placed  in  the  water  at  the  top  of  the  standpipe. 
Thus  it  can  be  seen  that  this  heating  coil  will  raise  and  fall  with 
the  surging  of  the  water,  and  it  is  fastened  in  the  top  of  the 
standpipe  with  Xo.  6  steel  wires,  in  such  a  way  as  to  prevent  the 
coil  from  being  thrown  out  in  case  of  a  discharge  of  the  stand- 
pipe.  The  capacity  of  this  coil  is  2500  watts.  The  size  of  the 
standpipe  is  five  feet  in  diameter  and  1 10  feet  high.  The  diam- 
eter of  the  heatinir  coil  at  the  top  is  about  three  and  one-half 
feet.  Farley  Osgood. 

B  9.  Are  there  other  snccessful  metliods  of  tranimittiiLg 
power  from  vertical  turbines  to  horixontal  shafting  besides  bevel 
gearing?    Where  are  they  employed? 

The  writer  knows  of  none.  Clemens  Herscheu 

Yes;  it  can  be  done  by  belts  and  by  mechanical  movements 
such  as  the  Almond.  Clemmens  and  others,  but  good,  well-pro- 
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portioned  bevel  gears  are  the  most  economical  for  large  powers. 
Now,  we  have  cut  gears  at  very  reasonable  prices  and  they  give 
pretty  general  satisfaction.  W.  W.  Titzell. 

B  10.     What  are  the  main  advantages  of  doable-discharge 
horizontal  turbines  over  centre-discharge  turbines^ 


Qtteslion    not   iinderstm 


Clemens   Herschei 


B  11.  What  is  the  maximum  per  cent  of  speed  variation  from 
one-quarter  load  to  25  per  cent  overload  in  a  water-turbine  gen- 
erator, and  does  the  water  conBumption  vary  in  the  same  ratio 
for  various  loads  as  the  steam  consumption  of  a  steam  turbo-gen- 
erator ? 


Q' 


inderstood. 


Clemens  Herschel. 


B  12.  This  winter  ice  has  gathered  on  the  inside  of  our 
steel  penstock  (which  is  1600  feet  long  and  6  feet  in  diameter) 
during  the  daytime  when  we  are  shut  down.  Then  when  we 
begin  the  night  run  it  breaks  off  and  runs  into  turbines  for 
two  or  three  hours,  making  much  trouble.     What  is  the  remedy? 

Bury  the  penstock,  if  ynu  can.  under  at  least  three  feet  of 
earth. 

The  question  can  not  be  fully  answered  without  knowledge 
of  the  conditions  and  situation.  Clemens  Herschel. 


Should  empty  the  penstock  c 


r  to  prevent  freezing. 
F.  R.  Spilleh. 


Let  a  small  stream  run  all  the  time.  Walter  Flint. 

We  have  had  somewhat  the  same  trouble  ourselves  this 
winter.  We  are  going  to  cover  the  pipe  with  eighteen  to  twenty- 
four  inches  of  dirt  and  expect  to  prevent  the  formation  of  ice. 
We  run  twenty-four  hours  and  our  trouble  comes  on  during  the 
diaw.  F.  O.  Broili. 
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B  13.  An  article  in  an  electrical  jonmal  states  that  inoreai- 
ing  the  grate  surface  will  prevent  ice  from  forming  on  the  gratei. 
Has  anyone  tried  this  and  with  what  success? 

In  the  writer's  opinion,  neither  anchor  ice  nor  hard  ice  would 
be  prevented  frorn  forming  on  rack  bars  by  diminishing  the 
speed  with  which  the  water  passes  through  the  racks. 

Clemens  Herschel 


Do  not  believe  more  grate  surface  will  prevent  the  forma- 
tion of  ice.  By  increasing  the  area,  you  merely  distribute  the 
fine  particles  of  ice  over  this  bigger  area.  Have  used  about  two 
square  feet  area  per  second  cubic  foot,  and  still  ice  collects,  but 
less  rapidly,  making  it  possible  to  continue  operating,  as  men 
using  rakes  could  keep  the  racks  clear  of  ice.        F.  O.  Broili. 


B  14.  Oive  good  method  of  providing  against  the  bnming 
out  of  wooden  step-bearings  on  vertical  water-wheels,  cansed  by 
insufficient  lubrication. 

In  vertical  wheels  of  large  size,  calling  for  steps  with  con- 
siderable area  of  contact,  it  is  sometimes  difficult,  after  bearing 
between  metal  and  wood  works  to  perfect  fit,  to  obtain  proper 
lubrication  by  water.  We  have  found  that  protection  against 
burning  out  the  step  from  this  cause  can  be  practically  assured 
by  sawing  a  groove  through  the  top  of  the  step  from  one-quarter 
to  one-half  inch  wide,  depending  upon  diameter  of  the  wood, 
carrying  \^  down  from  the  top  far  enough  so  that  the  foot 
of  the  shaft  will  not  shut  it  oflF  at  the  two  ends  even  after  consid- 
erable wear  may  have  taken  place. 

This  allows  the  water,  at  all  times,  to  reach  the  surface  of 
the  step,  and  insures  |x>sitive  lubrication  of  all  parts  of  the 
surface,  when  the  same  might  not  be  possible  without  a  device  of 
this  kind.  It  is  much  simpler  than  some  plans  of  piping  up 
throuj^h  the  step,  as  there  is  no  danger  of  its  becoming  clogged 
or  tilled,  and  the  water  is  sure  to  find  its  wav  in  at  all  times. 

L.  W.  Emfrick. 
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C— FEES  WATES,  ETC. 

*C  1.    Should  wooden  water  tanks  be  painted,  or  how  treated  f 

The  best  treatment  for  staves  of  wooden  water  tanks  is  creo- 
soting,  if  the  expense  be  not  prohibitive.  Where  this  can  not  be 
done,  thorough  painting  gives  fairly  satisfactory  results,  provided 
it  is  not  done  until  the  wood  is  thoroughly  seasoned.  If  this 
latter  precaution  is  neglected  the  staves  will  soon  be  ruined  by 
dry  rot.  Charles  W.  Comstock. 


Painting  is  an  improvement  but  not  a  necessity. 

Fred.  W.  C.  Bailey. 

After  erection  they  should  be  painted  with  hoops  loose  and 
after  painting  drive  hoops.  The  ends  of  the  flat  as  well  as  the 
vertical  top  and  bottom  staves  should  be  dipped  in  some  kind  of 
oil  or  paint  and  allowed  to  soak  in  as  much  as  possible;  allow 
plenty  of  ventilation  at  bottom  of  tank.     Geo.  W.  Richardson. 

Wooden  tanks  should  always  be  painted  upon  the  outside, 
otherwise  dry  rot  ensues,  where  the  wood  is  alternately  wet  and 
dry.  We  have  used  silica  graphite  paint  for  many  years  (30) 
and  have  found  that  three  good  coats  upon  the  outside  of  wooden 
tanks  is  a  "bang-up"  preserver  of  wood.  The  first  coat  should  be 
allowed  to  dry  before  the  second  coat  is  applied.  It  dries  very 
slowly,  but  one  can  afford  to  give  it  time  as  the  painting  with 
this  material  lasts  for  many  years.  Paint  inside  down  to  the  aver- 
age water  line.  W.  W.  Titzell. 

*C  2.    In  wooden  water  tanks  should  the  heart  side  of  the 
wood  face  in  or  out? 

Tank  staves  are  better  made  with  the  heart  side  in.  Made 
in  this  way  the  distortion  caused  by  shrinkage  or  swelling  is 
more  uniform  throughout  the  thickness  of  the  piece,  the  stave  is 
less  likely  to  crack  due  to  these  changes,  and  the  tank  less 
likely  to  develop  leaks.  Charles  W.  Comstock. 
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Inside,  as  the  paint  outside  will  better  fill  and  protect  the  sap 
side.  It  will  be  ver}'  difi^lt  for  the  average  man  to  tell  which 
is  the  heart  side  of  the  lumber,  and  few  will  take  the  trouble  and 
expense  necessar>-  to  make  this  distinction.  Generally,  "slap  them 
together  any  old  way."  \V.  \V.  Titzell 

Tank  stuff  should  be  all  heart  stock,  cut  to  radius  with 
heart  side  in.    C\'press  is  best,  white  pine  next. 

Fred.  \V.  C.  B.ailey. 

In  wooden  tanks  alwavs  turn  heart  side  of  the  wood  inward. 

H.  B.  ToHNsox. 

C  3.  Is  it  good  prmetiee  to  install  a  feed-water  heater  liy- 
passed  by  a  direct  exhaust  to  the  atmosphere? 

Feed-water  heaters  need  cleaning,  and  both  feed-water  and 
exhaust  piping  should  be  arranged  in  such  a  manner  that  a  heater 
could  be  cut  out  of  ser\-ice  wthout  shutting  down  your  plant 

H.  M.  Bel'GI-er. 

I  Practically  concurrent  opinions  expressed  by  L.  \V.  Greene, 
H.  .\.  Str.\is>.  C.  C  Gartlani'.  » 

.\11  piping  to  feed- water  heaters  should  have  a  cut-off  valve 
on  entering  heater  and  be  by-passed  to  atmosphere  with  some 
good  make  of  back-pressure  A-alve.  Back-pressure  valve  should 
be  so  a>nstructevl  as  to  allow  a  free  exhaust  to  atmosphere  when 
desireti.  H.  B.  Johnson. 

Yes.  provided  exhaust  is  directed  into  heater  instead  of  past 
it.  This  will  msure  the  filling  oi  heater  with  steam  and  an 
atmospheric  exhaust.    \'ent  heater  for  air  with  small  pipe. 

Fred.  W.  C.  Bailey. 

It  is  go^-xi  to  have  it  there.  Suppose  you  have  three  units, 
two  for  load  and  one  for  auxiliar>-  and  your  heater  was  designed 
for  maxinuiin  and  business  picked  up  so  that  the  third  unit  was 
necessary  for  |vak  load  instead  of  auxiliary-  or  emergency  use; 
starting  this  third  unit  would  put  too  much  back  pressure  on 
all  throe  units,  then  your  by-pass  to  atmosphere  will  cut  down  this 
Kick  pressure.  Geix  W.  Rich.xrdson. 
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A  heater  should  always  be  so  by-passed.  Suppose  you  had 
no  way  of  getting  waier  to  your  feed  pumps  except  through  your 
feed- water  heater  and  something  should  go  wrong  with  the 
heater  or  its  valves  or  piping.  If  ynu  had  no  by-pass  the  exhaust 
steam  might  get  into  the  feed  pumps  and  put  them  out  of  service 
or  it  might  necessitate  shutting  down  the  engine,  or  whatever 
was  exhausting  into  the  heater,  altogether.  If  you  had  some  other 
way  of  getting  water  to  the  feed  pump  you  would  not  have  to  wait 
until  the  plant  was  shut  down  before  you  would  be  able  to  mak 
any  repairs.  An  exhaust  to  the  atmosphere  is  always  equipped 
with  a  valve  between  the  exhaust  stack  and  the  heater  and  a  re- 
lief-valve or  some  similar  valve  above,  so  it  is  merely  a  few  min- 
utes' work  to  cut  out  ihc  heater  in  case  anything  is  wrong,  yet 
while  the  heater  is  in  ojieralion  there  is  no  chance  for  loss  of  heat 
to  the  atmosphere.  A.  D.  Bailey. 


C  4.  Give  a  good  wa;  to  remoTe  scale  in  a  closed  heater,  by 
boiling  with  some  solntion  or  reagent,  for  instance,  without  taking 
heads  off  heater  or  using  mechanical  tools. 

A  good  waj  to  dean  foul  heaters  by  boiling  is  to  use  plenty 
of  soda-ash,  boil  for  twenty-four  hours,  and  drain.  Shut  drain 
and  put  in  three  or  four  gallons  of  kerosene  oil,  then  let  water 
rise  very  slowly,  after  which  let  the  water  out,  trying  to  keep 
the  oil  in.  Repeat  this  operation  until  coating  is  thoroughly  sat- 
urated with  the  oil,  boil  again  with  soda-ash  and  clean  out  the 
heater.  H.  B.  Johnson. 

A  strong  solution  of  potash  (lye)  will  remove  many  kinds 
of  scale.  Kerosene  oil  (refined  petroleum)  will  also  loosen  up 
scale,  so  also  will  caustic  soda.  These  latter  liquids  are  useful  to 
prevent  the  formation  of  scale  in  boilers,  and  loosen  that  which 
has  already  formed. 

We  have  heard  that  on  account  of  the  sulphuric  acid  in  kero- 
sene oil  it  is  bad  to  put  into  the  boiler,  and  we  have  also  heard  that 
caustic  soda  is  bad  because  it  attacks  the  iron.  Any  impartial 
chemist  will  tell  you  that  there  is  so  little  sulphuric  acid  in  kero- 
sene oil  (refined)  that  it  will  not  change  litmus  paper,  and  also 
that  caustic  soda  will  not  attack  iron  or  steel  unless  in  a  concen- 
trated solution. 
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In  New  York  city  these  liquids  have  been  used  in  one  large 
office  building  for  the  past  twent>'-one  years  and  it  is  prett>'  nearly 
time  that  they  began  to  eat  up  these  boilers.  Xotc:  In  ever>^  case 
of  adverse  reports  we  have  tracked  them  to  some  boiler-com- 
pound man  who  either  had  something  to  sell  in  that  line  or  was 
interested.  Where  there  is  an  excess  of  scale-producing  sub- 
stances in  the  water  it  ought  to  be  put  through  a  process  of  soft- 
ening, which  would  precipitate  the  dirt  and  not  permit  it  to  enter 
the  boiler.    Keep  it  out  of  the  boiler.  W.  W.  Titzelu 

It  will  depend  somewhat  on  the  nature  of  the  scale.  I  have 
used  sal  soda  and  soda  ash  with  good  results,  but  in  time  you 
should  take  out  the  flues  and  give  the  heater  a  good  cleaning 
mechanically.  L.  W.  Greene. 

C  5.  Give  oompoimd  formula  for  water,  the  impurities  in 
wMch  are  65  per  cent  calcium  sulphate,  13  per  cent  calcium  car- 
bonate and  22  per  cent  other  substance. 

A  mixture  of  soda  ash  with  a  small  amount  of  caustic  soda, 
together  with  a  considerable  amount  of  tannic  acid  in  the  form 
of  catechu,  should  keep  scale  from  becoming  troublesome. 

Quantity  and  proportions  to  be  determined  by  experiment. 

The  Philadelphia  Elec.  Co. 


The  best  formula  is  to  erect  a  water-softening  plant  or 
aj)paratus.  It  is  not  right  to  put  water  containing  this  amount 
of  solid  matter  into  a  steam  boiler  and  expect  any  compound  to 
remove  it.  W.  W.  Titzell. 

C  6.  Boiler  feed  water  is  impregnated  with  tar  from  a 
nearby  water-gas  plant.  What  effect  will  the  tar  in  time  have 
on  the  feed  pipe,  pump,  valves  and  boilers,  also  on  engine 
cylinders?  And  wIlbX  is  the  best  method  of  extracting  the  tar 
from  the  water? 

C  7.  How  much  heating  surface  is  usually  allowed  per 
horse-power  in  a  closed  feed-water  heater? 
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About  one-third  square  foot  of  tube-heating  surface  per  boiler 
horse-power.  H.  A.  Stilauss. 

One-third  square-foot  per  horse-power  if  the  tubes  are  of 
copper,  which  is  based  on  a  transmission  of  300  B.  t.  u.  If  brass 
tubes  are  used  in  the  heater,  the  heating  surface  to  obtain  the  same 
results  will  have  to  be  increased  66  per  cent.      A.  E.  Walden. 

Usually  about  one-third  square-foot  per  horse-power  when 
exhaust  steam  2X212  degrees  Fahrenheit  is  used.  It  is,  however, 
better  practice  to  allow  one-half  square- foot  per  horse-power. 

S.  R.  Inch. 

This  depends  principally  upon  how  much  the  owners  of  the 
plant  are  willing  to  invest  in  a  heater.  It  should  be  governed  by 
the  water  used ;  i,  e,,  dirty  water,  more  surface,  to  allow  time  for 
the  dirt  to  precipitate  in  the  heater.  W.  W.  Titzell. 


C  8.  Are  recording  thennometers  suffioiently  accurate  to 
justify  their  use  in  recording  temperature  of  boiler  feed  water 
when  thermometer  is  placed  100  feet  from  and  15  feet  above  point 
of  connection  on  feed  pipe? 

C  9.  Is  an  electrically-driyen  feed  pump  more  reliable  and 
economical  than  the  ordinary  steam-driven  pump? 

More  economical  in  cost  to  operate  where  electricity  can  be 
generated  at  the  switchboard  for  one  and  one-half  cents  or  less 
per  kilowatt-hour,  but  not  more  reliable ;  the  gearing  wears  very 
fast  and  if  belted  takes  up  too  much  space.  However,  the  items 
of  packing  and  repairs  on  steam  cylinders,  et  ccetera,  make  the 
comparisons  of  reliability  somewhat  difficult  to  determine,  es- 
pecially if  load  is  variable.  F.  D.  Sampson. 

Electrically-driven  pump  is  more  economical  per  se,  but 
usually  less  economical  in  actual  operation  and  in  conjunction 
with  the  plant  as  a  whole  when  the  steam-pump  exhaust  can  be 
utilized  for  heating  feed  water.  H.  A.  Strauss. 
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An  electrically-driven  feed  pump  is  ordinarily  less  reliable 
than  a  steam-driven  feed  pump.  When  exhaust  steam  can  be 
advantageously  used  for  heating  feed  water  the  electrically- 
driven  pump  is  also  less  economical.  P.  Junkersfield. 

In  most  large  plants,  steam-driven  feed  pumps  are  considered 
more  economical  and  more  reliable  than  electric-driven  pumps, 
provided  that  the  latent  heat  of  the  exhaust  steam  can  be  taken 
care  of  in  a  heater.  The  Philadelphia  Elec.  Co. 
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D  1.  Where  necessary  to  haye  practically  smokeless  com- 
bnstioii,  is  it  possible  to  bum  bituminous  coal,  and,  if  so,  under 
what  conditions  of  boiler  equipment  and  firing  f 

It  is  possible  to  have  smokeless  combustion  with  bituminous 
coal,  and  it  may  be  secured  by  the  attainment  of  two  require- 
ments : 

First.  That  the  coal  be  uniformly  fed  into  the  fire,  and  that 
the  volatilization  of  the  gaseous  portion  be  conducted  uniformly. 

Second.  That  a  sufficiently  large  chamber  back  of  the  grate 
be  present,  so  that  the  gases  may  be  thoroughly  mixed  together 
and  burned  before  passing  the  boiler. 

The  first  feature — that  of  uniformity  in  feed  of  coal  and  evo- 
lution of  the  gaseous  matter — is  of  the  very  greatest  importance: 
for  example,  with  a  hand  fire  the  fuel  would  have  to  be  added 
in  very  small  quantities,  with  great  care,  and  if  the  fuel  bed  were 
thoroughly  stirred,  it  would  result  in  the  evolution  of  a  large 
amount  of  gas,  which  would  be  beyond  the  mixing  capacity  of  the 
combustion  chamber.  Likewise,  if  a  large  amount  of  coal  should 
be  put  in  at  one  time,  there  would  also  be  such  a  large  evolution 
of  gases  that  the  combustion  chamber  could  not  take  care  of  it. 
Or,  if  with  an  inclined-grate  stoker  the  fuel  were  carelessly  poked, 
the  fresh  fuel  might  run  down  in  great  quantity,  which  would 
prodtice  a  large  amount  of  gas,  having  the  same  effect  as  under 
the  other  condition  mentioned.  In  this  connection  it  is  well  to 
recognize  the  fact  that  there  are  what  may  be  called  two  kinds 
of  smokeless  furnaces ;  those  that  can  be  made  so  by  careful  ma- 


nipiilation,  and  those  that  can  not  be  made  to  smoke  should  the 
operator  endeavor  to  bring  about  that  result.  A.  Bement, 


It  is  possible  to  obtain  practically  smokeless  combustion  when   | 
burning  bituminous  coal  if  stokers  are  used,  and  it  is  not  attempted   ' 
10  bum  more  than  25  pounds  of  coal  per  square  foot  of  grate  sur- 
face per  hour. 

It  is  also  possible  to  obtain  fair  results  with  hand-fired  fur- 
naces if  some  of  the  so-called  smoke  consumers  are  used.  These 
consist  of  a  steam  jet  that  is  automatically  opened  when  the  fire 
door  is  opened  to  fire  a  charge  of  coal  and  the  jet  is  gradually 
and  automatically  reduced  after  each  charge  is  fired.  The  econo- 
my of  this  method  is  doubtful.  B,  J.  Denm.\n. 


It  is  quite  possible  to  bum  even  the  most  gaseous  bituminous 
coal  with  practically  no  smoke  by  using  the  "Dutch  oven"  fur- 
nace, allowing  ample  space  (at  least  40  inches)  between  the 
grate  bars  and  the  top  of  the  arch.  In  firing  such  a  furnace.  Ihe 
coal  should  be  fired  in  one  door  and  allowed  to  ignite  before  any 
coal  is  fired  into  the  other  door.  Care  must  also  be  taken  to 
have  ample  grate  area.  One  square  foot  of  grate  to  40  square 
feet  of  heating  surface  is  not  too  much. 

With  coking  coals,  practically  smokeless  combustion  can  be 
obtained  by  coking  the  green  coal  on  the  dead  plate  and  then 
pushing  it  back.  H.  T.  Habtm.\n. 


It  is  po.ssible  to  burn  bituminous  coal  without  smoke  if  the 
following  conditions  are  obtained: 

First.    The  gases  are  distilled  from  the  coal  slowly. 

Second.  The  gases  when  distilled  are  brought  into  intimate 
contact  wilh  ver>'  hot  air. 

Third.    They  are  burned  in  a  hot  fire-brick  chamber. 

Fourth.  While  burning  they  are  not  allowed  to  come  in 
contact  with  comparatively  cool  surfaces,  such  as  the  shell  or 
tubes  of  a  steam  boiler.  This  means  that  the  gases  shall  have 
sufficient  space  and  time  in  which  to  burn  before  they  are  allowed 
to  come  in  contact  with  the  boiler  surfaces.  Wm.  Kent. 
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Bituminous  coal  should  be  burned  under  an  ignition  arch. 
This  method  affords  increased  economy  and  practically  smoke- 
less operation,  except  when  fires  are  forced  or  are  being  started. 
Ignition  arches  are  used  in  certain  stokers  and  in  the  hand-fired 
"Dutch  oven"  extended  furnace.  Fred.  W.  C.  Bailey. 


In  seeking  to  answer  this  question  it  is  necessary  in  the  be- 
ginning to  make  a  concise  statement  of  the  cause  of  smoke.  When 
coal  containing  volatile  combustible  matter  is  thrown  on  a  hot 
fire  the  first  and  almost  immediate  result  is  the  distillation  of  this 
volatile  matter,  which  consists  almost  entirely  of  hydrocarbons. 
These  hydrocarbons  are  immediately  dissociated  into  elementary 
carbon  and  hydrogen.  This  dissociation  absorbs  heat  and  the  tem- 
perature over  the  fire,  therefore,  falls.  This  fall  of  temperature  is 
further  assisted  by  the  presence  of  the  quantity  of  cold  fuel  just 
introduced.  The  drop  in  temperature,  together  with  the  insufficient 
quantity  of  free  oxygen  on  top  of  the  fire,  prevents  the  combustion 
of  the  elementary  carbon  thus  produced  and  it  is  carried  up  the 
chimney  by  the  draft,  appearing  as  "black  smoke"  at  the  top.  All, 
or  a  portion,  of  the  hydrogen  may  be  consumed,  as  it  is  much 
more  easily  ignited  than  the  solid  carbon.  The  escaping  carbon 
and  such  hydrogen  as  passes  uncombined  up  the  chimney  repre- 
sent two  losses  of  heat.  The  first  is  the  heat  that  would  have 
been  produced  in  the  furnace  if  they  had  burned;  the  second  is 
the  heat  absorbed  from  the  fire  by  the  dissociation  of  the  hydro- 
carbons. As  an  illustration,  assume  that  a  coal  contains  60  per 
cent  fixed  carbon,  10  per  cent  ash,  10  per  cent  water  and  20 
per  cent  marsh  gas.  The  complete  combustion  of  one  pound  of 
this  coal  would  supply  13,500  B.  t.  u.,  neglecting  the  heat  absorbed 
bv  the  water  and  the  ash,  which  would  be  the  same  in  either  case. 
Now,  assume  that  only  one-half  of  the  marsh  gas  is  burned, 
the  other  half  simply  dissociated  and  passing  up  the  chimney. 
The  heat  lost  by  failure  to  bum  one-half  of  this  gas  will  be 
2400  B.  t.  u.  In  addition  there  will  be  absorbed  by  the  disso- 
ciating of  this  half  1050  B.  t.  u.  The  net  heat  given  out  by  the 
coal  is  then  only  10.050  B.  t.  u.  per  pound,  or  about  75  per  cent 
of  the  theoretical  value  of  the  coal.  This  means  a  third  more 
coal  for  the  same  work,  besides  the  smoke  nuisance. 
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Practically  smokeless  combustion  may  be  had  with  bitumi- 
nous coal,  but  not  if  cold  fuel  is  distributed  so  as  to  cover  the 
entire  fire  at  every  firing.  Such  coal  should  be  fired  only  in  the 
front  of  the  fire  box  and  pushed  back  over  the  rest  of  the  grate 
only  when  it  has  become  thoroughly  heated  and  all  volatile  mat- 
ter has  been  driven  out  of  it.  The  combustible  gases  will  then 
pass  over  a  bed  of  very  hot  coals  and  the  greater  part  of  them 
will  be  burned,  This  is  practically  what  is  accomplished  by  nearly 
all  of  the  over-feed  mechanical  stokers.  My  own  opinion,  how- 
ever, is  that  a  stoker  of  the  under-feed  type  or  a  down-draft 
furnace  is  the  most  satisfactory  solution  of  the  problem. 

It  is  .safe  to  say  that  most  of  the  smoke  troubles  arise  either 
from  improper  firing  or  from  an  attempt  to  burn  more  coal  than 
the  furnace  is  adapted  for,  or  perhaps  from  a  combination  of 
both  causes.  Office  and  hotel  buildings  operating  their  own 
power  plants  are  nearly  always  insufficiently  equipped  and  their 
plants  are,  therefore,  badly  overloaded.  The  same  is  frequently 
true  of  central  power  and  lighting  stations.  Under  such  con- 
ditions no  elaboration  of  equipment  and  no  amount  of  skill 
in  firing  will  secure  anything  like  smokeless  combustion. 

CtrAHLES  W.  COMSTCICK. 

.Smokeless  combustion  manually  is  practicable  with  almost 
any  condition  of  fuel,  only  under  conditions  where  the  relation 
existing  between  the  steam  consumption,  and  the  capacity  of  the 
boilers  is  more  than  ample.  Under  such  conditions,  a  skillful 
fireman  will  get  a  bed  of  live  coals  covering  the  grates  about  five 
or  six  inches  thick,  burned  at  nearly  incandescence.  Coal  that 
has  just  previously  been  wet  down  is  fired  in  small  quantities, 
being  dexterously  spread,  or  it  might  be  called  sprinkled,  over 
the  fire. 

When  necessary  to  fire  coal  extra  heavily,  a  jet  of  steam 
turned  into  the  fire-box  a  few  inches  below  the  boiler  shell  is 
very  efficacious,  but  this  steam  jet  is  used  only  under  the  condi- 
tions indicated.  J.  R.  Cox. 

Yes;  by  using  preventive  apparatus  such  as  is  manufactured 
by  the  Smoke  Prevention  Company  of  America,  and  firing  light, 
not  more  than  three  shovelfuls  at  each  firing.  Fire  doors  to  he 
opened  only  as  short  a  time  as  possible.  W.  T.  Oviatt. 
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We  burn  (icrjrgc  s  Creek  coal  under  Hazelton  boilers  equipped 
with  Murphy  stokers  and  get  practically  smokeless  combustion. 

United  Elec.  Lt.  Co. 

The  essential  f)oint  in  smokeless  combustion  of  bituminous 
coal  is  to  arranj^e  to  coke  the  fuel.  This  can  be  obtained  1>5 
proper  and  careful  hand-firing  or  by  mechanical  stokers. 

A    very   satisfactory   arrangement   for   burning  bituminoi^-^ 
coal  sniokelessly  is  to  f)rovide  the  boilers  with  extended  Dutc  ^^ 
oven  fronts,  which  fronts  form  the  coking  chamber. 

H.  A.  Strauss. 

Vcs  and  no.  As  a  chemical  process  it  can  be  done,  bu"^  -^ 
practically  in  a  boiler,  no.  Carbon  from  a  hydrocarbon  is  thu-^^ 
sole  soiirco  of  smoke;  heated  to  800  degrees  or  upward,  it  wil'  ^ 
combine  with  the  o.xygcn  of  the  air,  if  present  in  sufficienr  t 
i|uantities.  and  smoke  will  be  prevented  in  the  furnace  or  con- 
sumetl.  if  siich  conditions  can  be  obtained  in  the  combustioi 
cluunber  of  a  IhmUt  setting.  C.  C.  Gartlaxd. 

It  is  possible  to  burn  bituminous  coal  with  practically  ncni> 
snu^ko  by  a  proper  arrangement  of  the  funiace  and  setting.  Th^s 
KetU  wing  wall  furnace  will  accomplish  the  desired  result. 

Geo.  X.  TiDD. 

H\  building  a  gxunl  tiro-brick  arch  for  at  least  three-fourth.  ^ 
of  gratc»  or.  in  i^ihor  words,  build  a  Dutch  oven:  let  the  arch  \^^ 
double.  \\itl\  air  sjuoo  sv>  c\Mistructod  that  air  can  be  heated  Befoi^  ^ 
jMssutg  inor  t\^p  \>f  tire.  This  air  nuist  be  regulated  to  suit  tl»-  '^ 
k\\\\\  ot  vwd ;  somctintes  it  is  ntvossary  to  admit  same  volume  c^*  » 
.uv  on  iv^p  \^f  lirv^  as  is  a\lnuttt\l  thnnigh  grate  bars:  feed  coal  L  ""^ 
tUM^tx  4:uuluaU\  w\^rkin;:  it  luck,  cither  bv  hand  or  other\vis«^- 
\;\\A\s   kivp   ;ish  pit    d\v^rs   wide   oixmi   and   regulate  by    danr^^ 

W  *,;h  ^^,.u;  of  ti\e  oi^bths  tv^  thrcc-v:i:arters  of  an  inch,  tl»i^ 
*  x;\v,  w^'*  i^;\s;\KV  v.v.okclcss  vv:ivl:::v  ::<  with  the  smokiest  kin^ 
>--— v",*v  vwv!  T.  Wright. 


Snv  v'^\^\\^**iC  ^'*  SsWtN  v^t  Ou'-'Ca!  lr..h!StT>\  New  York 
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D  2.  Wnav  size  of  air  opening  in  grates  is  the  most  advan- 
tageons  when  nsing  Hocking  screenings  under  water-tabe  boilers, 
ipith  a  stack  60  inches  diameter  and  190  feet  high,  or  a  draft  of 
one-half  inch! 

It  a]>pears  lo  make  no  difFerciice  whai  kind  of  coal,  boiler  or 
chimney  is  used.     It  is  probable  that  the  smallest  openings  that 
are  tiscd  in  grates  are  large  enough  to  supply  sufficient  air  for 
any  kind  of  coal  or  for  the  burning  of  any  desirable  quantity. 
Por  example,  the  Babcock  and  Wilcox  type  of  chain-grate  stoker 
s  approximately   only    17  per  cent  of  air  openings,  yet   the 
-iter  is  aware  that   with   it  as  high  as  69  or  70  pounds  per 
square  foot  of  grate  per  hour  have  been  burned.     Such  large 
quantity  burned  was  not  due  to  any  peculiarity  or  size  of  air 
openings,  but  to  the  fact  that  the  coal  was  of  a  favorable  size  and 
characier.  so  tliat  a  large  quantity  burned  easily ;  but  the  fact  that 
sufficient  air  could  How  through  the  grate  to  supply  such  com- 
bustion, is  an  indication  that  size  of  openings  in  grates  probably 
has  less  to  do  with  such  problems  than  is  often  supposed.     To 
ihe  writer's  mind,  the  most  important  effect  realized  from  size 
<*f  openings  in  grates  is  the  opportunity  presented  for  ash  to  find 
"s   way  thereby  into  (he  ash-pit.     This  is  especially  true  with 
■Snaking  grates.     Resistance  offered  by  the  fuel  bed  or  the  ash 
3nd  clinker  associated  with  it,  is  always  very  much  greater  than 
"•at  of  any  type  of  fire  grate,  A.  Remknt, 

Any  size  that  will  not  allow  the  screenings  to  fall  through 
'*^e  grate.  Wm,  Kii.nt, 

Fitly  per  cent  air  spaces.  It  is  immaterial  whether  it  is  water- 
^''^  or  smoke-tube  boiler.  J.\mes  Milne. 

D  3.  (a)  What  is  the  fuel  coat  per  kilowatt-honr  ?  (b)  dive 
^^P&city  and  characteristics  of  station,  (c)  Oire  kind  of  fuel  used 
**d  cost  per  ton. 

This  question  can  only  be  answered  definitely  for  each  spe- 
alic  case.  The  fuel  cost  per  kilowatt-hour  depends  upon  a 
i^reat  many  factors,  one  of  the  principal  ones  being  the  load  factor 
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of  the  plant.  A  poor  load  factor  means  low  electrical  efiiciency, 
consequently  much  greater  steam  consumption  and  hence  greater 
fuel  consumption. 

In  addition  to  the  load  factor,  the  price  and  kind  of  fuel, 
the  type  of  equipment,  the  size  of  the  units  and  the  methods  o^ 
operation  must  be  known  if  the  above  question  is  to  be  answer^^ 
definitely. 

It  may,  however,  be  of  interest  to  know  that  the  fuel  cost  p^r 
kilowatt-hour  of  the  largest  and  best  designed  stations  in  tl3.e 
country  burning  bituminous  coal  is  about  $.003  per  kilowatt- 
hour. 

If  labor,  water,  supplies  and  repairs  are  added,  the  cost  p^r 
kilowatt-hour  in  this  type  of  station  would  probably  be  slightly 
less  than  $.0045.    This,  of  course,  includes  no  fixed  charges. 

As  against  this  minimum,  it  may  be  stated  that  in  sm^^^ 
stations  the  fuel  cost  very  frequently  runs  as  high  as  $.016. 

In  ordinary  railway  power  stations  having,  say,  about  i 
kilowatts  in  generator  capacity  and  operating  condensing,  wi 
coal  at  $3.00  per  ton,  the  writer  has  found  that  the  cost  per  kil 
watt-hour  is  frequently  about  $.008  for  fuel. 

The  above  may,  therefore,  be  summed  up  as  follows : 

The  cost  of  fuel  per  kilowatt-hour  for  the  highest  grade 
stations  in  this  count rv  is  about  three-tenths  of  one  cent, 
average  railway  central  stations  throughout  the  country  the  co^^ 
is  about  eight-tenths  of  one  cent  jwr  kilowatt-hour.  In  ordina.x^3 
small  stations,  which  are  as  a  rule  designed  without  much  rega.'i'^ 
to  economy  of  operation,  the  cost  of  fuel  very  frequently  tvlt'^s 
as  high  as  one  and  three-quarter  cents  per  kilowatt-hour. 

All  these  figures  are  based  on  fuel  at  a  reasonable  price,  sstv 
at  an  average  of  S^^oc)  ]ht  ton. 

Stations  ojx^rating  under  exceedingly  abnormal  condition^ 
are.  of  course,  not  embraced  in  this  recapitulation. 

H.  A.  Strauss. 

With  a  station  capacity  of  3000  kilowatts,  direct-connectec/ 
apparatus,  comix^und  enj^ines.  and  forced  draft,  doing  a  generafl 
lighting  railway  and  ]Hnver  business,  with  a  daily  output  of  20.000 
kilowatt-lunirs.  with  a  load  factor  of  40.  we  average  six  pounds 
of  coal  per  kilowatt-hour  at  the  switchbi^rd.  Cost  of  coal  per 
t.^n  tlolivorovl  in  nro-nx-ni.  $2.1^.  H.  M.  Beugler. 
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(a)  Six-tenths  of  a  cent. 

(b)  Capacity  950  kilowatts.  Three  simple  Corliss  engines 
Jted  to  three-phase  generators.  Horizontal  tubular  boilers, 
ay  load  generally  too  heavy  for  18  by  48  engine  and  not  enough 
r  next  larger  size,  24  by  48. 

(c)  Slack  bituminous,  at  $1.25  per  ton. 

W.  H.  Fellows. 


(a)  Cost  of  fuel,  1.043  cents  per  kilowatt-hour  with  coal  at 
-60  per  ton.  (b)  Two  6oo-kw  and  one  300-kw  units;  four- 
Ive,  single-cylinder  engines,  120  pounds  steam  pressure,  six 
nnds  back-pressure,  supplying  exhaust  steam  to  district-heat- 
5  system.  Water-tube  boilers,  chain-grate  stokers.  Load  fac- 
r  sixty  per  cent.  Some  live  steam  used  in  heating  system,  which 
included.  B.  J.  Denman. 


(a)  Our  fuel  cost  is  one  cent  per  kilowatt-hour. 

(b)  The  capacity  of  our  station  is  approximately  2500 
lowatts,  Babcock  &  Wilcox  boilers,  Harrisburg  engines,  com- 
^und-condensing,  belted. 

(c)  P'uel  used  is  New  River  bituminous  coal. 

W.  W.  Fuller. 


In  modern  central  stations  using  semi-bituminous  coal,  cost- 
ig  in  the  fire-room  about  $3.00  per  ton,  generating  units  from 
xx>-kw  up,  the  cost  of  fuel  per  kilowatt-hour  will  range  from 
4  to  0.5  cent.  The  Philadelphia  Elec.  Co. 

(a )  Fuel  cost  per  kilowatt-hour =$.00793. 

(b)  Our  peak  load  is  about  850  kilowatts.  The  generators 
e  belted  from  the  counter-shaft,  which  is  driven  by  engines  of 
ch  capacity  that  they  are  at  all  times  carrying  from  a  two- 
irds  load  to  a  25  per  cent  overload. 

(c)  Bituminous  coal,  screenings  from  hard  coal,  coke 
seze,  and  coal  tar.    Average  cost  of  coal  per  net  ton,  $2.70. 

David  W.  Beaman. 


D  4.  (s)  How  mftny  poiuids  of  coal  per  kilowatt-hour  st 
switchboard  are  consuined  in  membert'  plants — condensing,  non- 
condensing,  etc.!  {b)  Same  for  turbines,  (c)  Same  for  cubic  feet 
of  gas  in  gas-engine  station,  stating  kind  of  gas.  (d)  State  capac- 
ity and  characteristics  of  station. 

In  a  plant  with  an  automatic  high-speed  steam  engine  and  a 
tubular  boiler  and  a  gas  engine  and  producer  gas  plant,  each 
engine  belted  to  a  75-kw  alternator,  24-hour  nm,  the  gas  engine 
required  three  to  five  pounds  fxiei.  while  the  steam  plant  lor 
the  same  run  required  12  to  18  pounds  per  kilowatt-hour.    The 
day  load  was  voiy  tight  and  the  average  kn-hour  consumption 
per  month  was  about  500.     The  steam  engine  and  boiler  were  - 
old  and  not  in  good  shape,  while  the  producer  plant  and  gas^ 
engine  were  new,  put  in  about  a  year  ago.     Pocahontas  nin-of^ — 
mine  was  used  under  boiler  and  ()ea  anthracite  with  gas-hous^H 
coke,  in  about  equal  quantities  by  measurement,  were  used  in  lh^  3 
producer.  S.  S.  Ixgman. 

(a)     Average  for  year  10.8  pounds  per  kilowatt-honr. 
(d)     See  answer  to  D  3.     (b).  W.  H.  Fellows. 

8.18  pounds  coal  per  kilowatt-hour,    (dl     Same  as  D  3  (l»  5. 
B.  J.  Dexuan. 

(a)  Coal  consumption  per  kilowatt-hour  at  switchboard, 
ax  pounds.     Plant  condensing.  W.  \V.  Fuixer. 

(a)    Pounds  of  coal  per  kilowatt-hour  at  switchboard.  6.14.       | 
(d>    SeeD3(b>.  Da^hdW.  liEAMAS 

S  S.    What  efflcieneies  are  obtained  with  different  kinds  of 


Coal  efficiency  is  by  no  means  accurately  indicated  by  the 
chemical  analysis.  So  much  depends  on  the  proportion  of  graic 
surface  to  healing  surface,  proportion  of  air  surface  to  grate  sur- 
face, the  disposition  of  the  heating  surface,  the  length,  area  and 
character  of  the  breeching,  and  the  amount  of  chimne>-  draught. 
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that  the  only  real  criterion  is  a  test  under  the  existing  commer- 
cial conditions. 

Another  factor,  of  much  more  serious  importance  than  is 
generally  considered,  is  the  fireman  himself.  Even  a  very  good 
man  who  has  obtained  his  experience  on  one  kind  of  coal  will 
often  make  a  very  poor  showing  on  another  coal  of  quite  equal 
merit.  It  is  no  exaggeration  to  say  that  there  is  a  difference 
of  40  per  cent  between  the  results  obtained  by  a  first-class 
fireman  and  those  shown  by  a  lazy,  indifferent  stoker. 

There  is  a  difference  between  Pennsylvania  bituminous  coals 
of  10  to  15  per  cent,  and  when  the  conditions  are  complicated 
by  a  poor  fireman  it  is  plain  that  astonishing  results  may  occur. 

H.  T.  Hartman. 

With  good  hand-firing  efficiencies  will  vary  according  to  cir- 
cumstances. 

If  boilers  are  well-designed  and  well  set,  brickwork  in  good 
condition  and  boilers  also  in  good  condition  and  not  run  above 
their  rating,  efficiencies  may  be  obtained  as  high  as  65  per  cent 
and  as  low  as  45  per  cent.  With  mechanical  stokers,  using  forced 
draft  and  making  all  allowances  for  steam  used  by  stokers,  et 
ccetera,  efficiencies  up  to  81  per  cent  have  been  obtained  when 
using  the  cheapest  possible  kind  of  soft  coal.         James  Milne. 


D  6.  Calling  big-yein  George's  Creek  bituminous  coal  100, 
give  the  value  of  various  kinds  of  bituminous  coal,  anthracite  coal, 
coke  and  coke  breeze  in  percentages  of  this  figure. 


For  complete  data  on  coal,  see  the  results  of  United  States 
Geographical  Survey  tests  at  St.  Louis,  1904,  on  sixty-five  car 
loads,  samples  from  seventeen  states.         Fred.  W.  C.  Bailey. 


George's  Creek  bituminous  coal  100.  Other  kinds  of  bitumi- 
nous  coal  will  range  from  40  to  no,  anthracite  115,  coke  from 
75  ^o  85,  coke  breeze  30  to  45.  James  Milne. 
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D  7.  What  are  the  heat  Talnet  of  ooal  nied  by  the  different 
companies  t 

The  heat  values  of  coal  used  run  all  the  way  from  about 
9500  B.  t.  u.  per  pound  for  the  lower  grades  of  Indiana  and 
Illinois  slack  as  high  as  14,500  for  the  best  Pennsylvania  and 
Maryland  coals.  H.  T.  Hartman. 

Majorit}'  of  companies  use  bituminous  mine-run  or  slad 
coal,  ranging  from  the  best  bituminous  of  14,000  heat  units  to 
Indiana  or  Illinois  slack  of  10,000  heat  units. 

Geo.  N.  Tidd. 

The  approximate  heat  values  of  the  best  of  the  semi-bitumi- 
nous coal  of  Pennsylvania,  can  be  calculated  from  the  following 
analysis  of  some  Cambria  County  coal : 

Free  carbon 71.4  per  cent 

Volatile  matter  170 

Moisture   2.0         " 

Ash    8.2 

Sulphur  1.4 

Heat  units  14,300  per  pound. 

First-class  Pennsylvania  buckwheat  coal  would  average  about 

as  follows : 

Moisture 3.0  per  cent 

Volatile  matter 4.0         " 

Carbon 774 

Ash 15.0 

Sulphur  6         " 

The  Philadfxphia  Elec.  Co. 

D  8.  Oive  heat  yalnes  in  B.  t.  n.  of  gas  coal,  coke  and 
Oeorge's  Creek  big-vein  coal. 

See  answer  to  D  6.  Fred.  W.  C.  Bailey. 

D  9.  Which  is  the  more  economical,  nm-of-mine  at  |2.00 
or  nut  coal  at  $2.26  f 

We  find  under  our  conditions  mine-run  coal  is  cheaper  than 
nut  coal  with  a  difference  of  25  cents  per  ton.  Illinois  and  In- 
diana coal  used.  R.  N.  Kimball. 


Local  conditions  will  govern.  Run  a  week  on  each  kind  of 
in\  and  find  out  by  actual  experience.         Warren  Partridge. 

Run-of-mine  coal  at  $2.00  a  ton  should  be  more  economical 
an  nut  coal  at  $2.25,  provided  the  draft  is  good  and  thick 
■es  can  he  carried.  Run-of-mine  coal  should  ordinarily  be 
wpr  in  ash  than  the  nut  coal,  which  is  likely  to  contain  con- 
ierable  dirt.  If  the  draft  is  poor  and  thick  fires  can  not  be 
rried,  it  would  scarcely  he  possible  to  burn  run-of-mine  coal 
onomically,  since  the  thin  fires  would  leave  large  passages  for 
;cess  of  air  to  pass  through  the  furnace,  and  this  would  ruin 
e  economy.  Wm.  Kent. 

With  equal  moisture,  ash,  et  catera,  and  proper  grates,  the 
in-of-mine  will  be  more  economical,  assuming  that  no  extra 
tndling  and  crushing  for  conveyors  and  stokers  is  necessary. 
Fred.  W.  C.  Bailey. 

Run-of-mine  coal  at  two  dollars.  Geo.  N.  Tidd. 

D  10.  In  locations  where  freight  on  ooal  is  from  $1.10  to 
1.30,  whRt  grade,  from  domestic  lump  to  not  and  slack,  will 
merate  most  steam  for  least  money,  under  horizontal  tubular 
)iler8  loaded  to  rating  t 

Freight  on  coal  to  Kenosha,  Wisconsin,  is  $1.40  to  $1.60. 
/e  find  that  mine-run  gives  us  the  best  results. 

R.  N.  KlMBALt^ 

If  you  have  sufficient  draft  and  grate  surface,  nut  and  slack 
'ill  be  the  cheapest.  Geo.  N.  Tidd. 

The  nut  coal  would  probably  be  the  most  economical  under 
ie  conditions  named,  but  this  would  depend  somewhat  upon  the 
eat  units  in  the  slack  coal  of  the  particular  mines  from  which 
)al  is  available  at  the  plant.  A  determination  may  be  readily 
lade  by  actual  trial  of  each  grade  of  coal  for  a  month  or  two, 
teping  careful  record  of  kilo  watt -out  put  and  amount  of  coal  used. 
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The  firemen  need  to  be  carefully  supervised  whenever  such  a  test 
is  going  on.  Dugald  C.  Jackson. 

D  11.  Quote  any  actual  tests  obtainable  as  to  the  effioieney 
of  Eoslyn,  Washing^ton,  and  Bock  Springs,  Wyoming,  coal. 

D  12.  What  is  the  effect  of  weathering  on  different  kindi 
of  coal? 

We  store  La  Salle  third-vein  lump  coal,  which  is  exposed  to 
the  weather  for  about  three  or  four  months.  We  only  store  the 
lumps,  and  the  heating  value  is  the  same  after  storage  as  before. 
If  we  get  snow  or  rain  when  freezing  and  it  thaws  and  then 
freezes  again,  the  coal  slacks,  but  the  steaming  quality  is  not 
impaired.  Ludwig  Kemper. 

The  effect  of  weathering  on  bituminous  coal  is  to  cause  a  loss 
of  heating  value,  rapid  at  first,  the  percentage  of  loss  lessening 
considerably  after  the  first  month  or  so,  and  reaching  perhaps  six 
per  cent  in  six  months. 

Anthracite  seems  to  lose  very  little  of  its  heating  value  by 
weathering.  H.  T.  Hartman. 

See  results  of  tests  by  R.  S.  Hale  and  H.  J.  Williams,  Trans- 
actions American  Society  Mechanical  Engineers,  Vol.  XX.  1898, 
page  333.  Different  coals  were  exposed  for  eleven  months  and 
were  found  to  lose  on  the  average  about  one-half  of  one  per 
cent  of  the  total  heating  value  as  shown  by  Mailer  calorimeter. 
These  were  all  eastern  bituminous  coals  of  good  quality.  It  is 
possible  that  coals  from  far  west,  especially  those  high  in  sul- 
phur, might  show  a  greater  loss  of  heating  value. 

Wm.  Kent. 

Effect  of  weathering  is  not  appreciable  in  the  everyday  re- 
sults of  a  steam  plant.  Geo.  N.  Tidd. 

Seven  months'  weathering  of  Iowa  bituminous  coal  did  not 
show  deterioration  in  heat  value  to  any  noticeable  degree.  Only 
change  noticeable  ai)peared  in  form  of  very  slight,  if  any,  disin- 
tegration. 
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Tests  made  in  winter  months.    Place,  Central  Iowa. 

R.  H.  Hadfield. 


*D  13.    How  deep  may  soft  ooal  be  piled  with  safety,  without 
providing  any  ventilation  f 


It  depends  on  sulphur  in  coal.  We  piled  Youghiougheny 
coal  20  feet  high  and  had  no  trouble.  A  coal  yard  next  to  us 
piled  Hocking  the  same  height  and  had  a  serious  fire. 

R.  N.  Kimball. 


We  store  our  coal  (see  D-12)  partly  in  the  yard,  partly  in 
the  shed.  We  store  as  high  as  eight  feet,  without  any  special  means 
for  ventilation.  We  do  not  store  the  dust  or  small  lumps,  how- 
ever. LuDwiG  Kemper. 

The  depth  to  which  soft  coal  may  be  piled  with  safety  without 
providing  any  ventilation  depends  very  much  on  the  coal.  Any 
coal  that  tends  to  crumble  on  exposure  to  air  also  tends  to 
fire  readily  when  stored.  The  presence  of  sulphur  seems  to  fa- 
cilitate this  action,  and  coal  containing  any  considerable  percent- 
age of  sulphur  stores  badly.  The  safest  way  is  to  pile  the  coal 
not  more  than  eight  feet  deep,  and  provide  ventilation  at  inter- 
vals by  means  of  old  boiler  tubes.  It  is  also  a  good  plan  to 
have  the  coal  siding  supported  by  masonry  or  concrete  piers, 
which  separate  the  coal  pile  into  comparatively  small  divisions. 

H.  T.  Hartman. 

Have  piled  Hocking  Valley  run-of-mine  coal  nine  feet  deep 
and  weathered  for  18  months  without  ventilation. 

Fred.  W.  C.  Bailey. 

Depends  upon  the  character  of  coal.  Mine-run  may  be  piled 
six  feet  while  slack  coal  high  in  sulphur  will  fire,  under  almost 
any  conditions  of  piling,  in  two  to  three  months. 

Geo.  N.  Tidd. 


42  D— FUEL 

D  14.    Can  fhe  degree  of  liaUlitj  to 
in  bitominons  eoal  be  determined  bj  a^»^ 

Yes,  the  higher  the  percentage  of  soJphnr        

more  liable  it  is  to  spontaneous  oombnstko.  Wit  Kll^ 

The  d^ree  of  liabilitv  to  spontan^^cs  cccitesd:-::  -  i.fta- 
minous  coal  should  be  relati\-c  to  the  pocesnag^  of  r^r;—-^  1^. 
ter  contained,  and  can  be  detcnniiicd  by  asah^is. 

^^s  R.  X.  Kimball 

Fred.  W.  C.  Bailtv. 

Can  judge  of  the  liabOitT  to  fire  br  the  ainc-cnt  of  sulphur 
contained.  Gex).  X.  Tidd. 

Its  substance,  or  gcocnl  rhmrical  properties,  docs  not  seem 
to  be  the  leading  factor  to  hs  ignition.  Water  or  excessive 
moisture  in  most  cases  cause  spGotaneons  combustion  of  bitumi- 
nous coal.  Geo.  \V.  Rich.\rdson. 


D  15.    WkMt  ttjiit  if  ftDBoee  ■  bert  inted  to  bum  coke, 
and  what  is  tbe  cfleet  of  baamr  eofee  «■  the  briek  lettingf 


Have  burned  gas-hoose  coke  widi  satisfactory  results  in  a 
boiler  designed  for  ordinary  mn-of-mioe  bituminous  coal.  Could 
use  the  coke  only  during  tie  day  time  when  the  load  was  light, 
and  not  when  ibcre  was  a  beaTy  poD  on  tbe  boilers,  therefore, 
changed  to  csoal  rrery  eimiiag.  The  only  point  requiring  special 
attention  was  that  the  ccfc  was  aoeiy  to  make  a  fire  that  appeared 
to  be  a  good  ooc.  hm  was  an  reafity  only  a  shell,  and  crumbled 
awav  to  nothing  whes  ^b  nre  was  deancd. 

Had  no  partirdar  roxMe  wtt  tbe  bridnirork. 

Alex.  J.  Campbell. 

Any  stvic  oi  furnace  is  soxtibue  to  bum  coke  if  it  has  room 
enough  to  allow  of  a  tfkxck  fire  beDqg  carried.  The  effect  of 
htiming  coke  on  a  brick  setmqp  s  the  same  as  that  with  the 
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burning  of  coal.    The  durability  of  the  setting  will  depend  on  the 
quality  of  the  fire  brick.  Wm.  Kent. 

A  large  furnace,  something  on  the  style  of  the  old  Dutch 
oven,  constructed  in  front  and  below  a  horizontal  tubular  boiler. 
Much  used  to  burn  tan  bark,  sawdust,  bagasse  and  refuse  fuels. 
Coke  will  destroy  fire-brick  walls  very  much  more  rapidly  than 
coal  fires.  W.  W.  Titzell. 

D  16.  What  success  has  been  attained  by  burning  coke 
breeze  and  culm  with  the  aid  of  forced  draft! 

By  use  of  a  fan  giving  .3-inch  to  .s-inch  pressure  under  the 
grates,  we  have  successfully  burned  breeze  in  four  50-hp 
return  tubular  boilers  at  our  gas-works,  getting  an  equiva- 
lent evaporation  of  5.9  to  6.1  pounds  of  water  per  pound  of 
fuel.  We  have  also  been  able  to  overload  the  boilers  100  per 
cent  firing  breeze  and  using  blast  pressure  under  the  grates  of 
8-inch  water  pressure.  The  air  is  distributed  under  the  grates  in 
ducts  built  in  the  brickwork,  with  openings  spaced  uniformly 
along  the  sides  and  back  of  the  jash-pit.  M.  R.  Bump. 

We  tried  burning  coke  breeze  from  Southern  Kansas  coal 
with  a  .7S-inch  natural  draft.  After  firing  about  three  hours  the 
rest  of  the  day  was  spent  cleaning  the  furnace  and  grate-bars. 

W.  H.  Fellows. 

The  writer  has  burned  gas-house  coke  breeze  for  several 
years  under  Heine  boiler,  ordinary  or  standard  setting,  and  found 
it  could  not  be  fired  in  small  quantities,  best  results  being  obtained 
with  a  bed  from  12  to  18  inches  thick.  It  needs  little  or  no  at- 
tention except  as  indicated  to  see  that  plenty  of  coke  is  on  the 
grate-bars.  The  wear  and  tear  on  the  setting  is  about  the  same 
as  with  coal.  J.  R.  Cox. 

Good  success  when  used  in  conjunction  with  underfeed 
stoker.  James  Milne. 
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D  17.    Can  yon  fnmish  data  on  methods  and  resnlts  of  using 
gas  tar  as  boiler  fnel? 


We  have  burned  coal  tar  under  one  of  our  seven  boilers  for 
about  a  year  with  gradually  improving  results,  due  largely  to 
improvements  in  the  burner.  We  use  one  burner  near  the  centre 
of  the  front  of  the  furnace,  which  distributes  and  atomizes  the 
tar  in  the  shape  of  a  fan  over  the  grate.  We  bum  a  thin  coal  fire 
on  the  grate.  As  we  bum  tar  only  at  night,  we  find  this  coal 
fire  is  necessary  to  maintain  the  heat  of  the  furnace  through  the 
day  and  to  start  the  tar  at  night.  We  have  not  made  an  efficiency 
test  since  perfecting  the  burner,  but  can  say  that  tar  makes  a  vtry 
hot  fire.  David  W.  Beaman. 


*D  18.    What  efficiencies  have  been  attained  in  firing  stesm 
boilers  with  natnral  gas  and  with  producer  gast 

Natural  gas  at  ten  cents  per  1000  cubic  feet  as  economical  as 
coal  at  $2.00  per  ton  in  bins.  These  figures  are  for  West  Virginia, 
Ohio  and  Indiana.  Ludwig  Kemper. 

AlK)ut  seventy  per  cent  of  the  heating  value  of  the  gas.  See 
paper  by  J.  M.  Whitham  at  the  last  annual  meeting  of  the  Ameri- 
can Society  of  Mechanical  Engineers.  Wm.  Kent. 

An  efficiency  of  sixty-five  per  cent  to  seventy'  per  cent  at 
full  load  is  readily  obtainable  with  natural  gas;  seventy-five  per 
cent  is  reached  very  seldom.  Fred.  W.  C.  Baile\'. 

See  report  United  States  Government,  Gas  producers. 
Poxirr,  January  1906.  Also,  Xational  Engineer  (NASE)  Vol.  VI, 
No.  I  J,  December  1002. 

Also.  Xational  Gas  under  Steam  Boilers.  Power,  Januar)' 
looci.  Geo.  W.  Richardson. 

*D  19.    What  is  the  most  economioal  method  of  generating 
gas  for  power  plants? 


*D  20.     In  asing  gas  as  boiler  fuel,  what  is  the  best  arrauge- 
lent,  oonstruction,  gas  pressure  and  air  dilation? 

See  Pou'cr,  January  1906.  Geo.  W.  Richardson. 

S  21.  Has  anything  been  done  in  this  conntry,  ontside  of 
innicipal  plants,  in  the  use  of  garbage  as  fnelT 

I)  22.    What  is  the  best  kind  of  coal-handling  apparatns? 

Tlie  best  kind  of  coal-handling  apparatus  for  plants  of  500 
©rse-power  or  less,  is  the  old-fashioned  wheelbarrow.  For 
arger  plants,  up  to  those  using  40  or  50  tons  of  coal  per  day, 
;  mule  and  cart  will  generally  be  found  more  economical  than 
nal-handting  apparatus.  H.  T.  Hartman. 

In  small  stations,  say  up  to  loo-kw  capacity,  the  best  way 
I  handling  coal  is  probably  by  one  or  several  coal  chutes  deliv- 
Hng  coal  directly  on  boiler-room  floor  in  front  of  the  furnaces 
r  by  industrial  truckage  carried  parallel  with  the  furnace  fronts 
f  the  boiler  upon  which  charging  cars  are  run.  The  latter  ar- 
tngement,  if  provided  with  siding,  enables  the  fireman  to  charge 
irectly  from  his  car  to  the  furnaces,  utilize  the  empty  cars  for 
kkiug  up  ashes,  shunt  this  ash  car  on  the  siding  and  proceed 
"ith  his  charging  operations  from  the  next  car.  This  latter 
rrangement  also  frequently  does  away  with  the  necessity  of  any 
ictra  labor  during  the  night,  as  often  a  sufficient  number  of  cars 
Ui  be  loaded  and  placed  on  the  track  in  the  boiler  room  to  carry 
le  station  through  the  night,  thus  cutting  down  the  labor  item, 
Tiis  industrial  trackage  arrangement  also  enables  the  boiler-room 
oor  to  be  maintained  clean  at  all  times. 

For  larger  stations,  say  up  to  about  3000-kw  generator  ca- 
nity, mechanical  stokers  charged  by  hand  are  probably  most 
ptisfaclory,  as  stations  of  this  size  show  a  marked  reduction  in 
EMt  of  labor  when  mechanical  stokers  are  used. 

For  stations  above  this  size,  and  where  the  extra  cost  of 
liildings  to  carry  overhead  bunkers  is  not  objectionable,  the 
lost  desirable  arrangement  is,  of  course,  mechanical  stokers  sup- 
lied  by  chutes  connected  to  overhead  coal  bunkers,  forming  part 


I 
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of  the  buildinj^  proper  and  carrying  a  considerable  storage  of 
coal.  I'or  these  stations  the  use  of  mechanical  stokers  and  over- 
head hunkers  undoubtedly  results  in  a  considerable  reduction  of 
the  hihor  item. 

An  arrangement  somewhat  less  elaborate  than  the  last  de- 
nerihed,  which  does  away  with  the  frequently  objectionable  fea- 
ture t)f  large  cost  of  building  construction,  is  to  provide  a  travel- 
ing coal  bmiker,  which  may  be  moved  along  and  parallel  to  the 
fronts  of  the  boilers.  This  traveling  bunker  gathers  up  its  coal 
by  a  self-contained  conveyor  and  is  moved  along  electrically  to 
charge  the  several  stokers. 

l\very  station,  however,  requires  individual  study  to  deter- 
nune  tlie  ci>al-handling  apparatus  that  is  best  adapted  to  its  spe- 
cific re<]uirements.  H.  A.  Strauss. 

Tl^cre  is  no  single  t>-pe  of  coal-handling  apparatus  that  is 
l^cj^t  lor  all  ciMulitions.  pREa  W.  C.  Bailey. 

D  83.  What  is  the  aTenge  eost  of  ooal-handling  per  ton! 
State  coaditioas. 

v\\U  uuKwdtx!  trvMU  car  direct  into  boiler-room,  five  cents 

|VI   UMV  R.  X.  KlMBALU 

U  vWjits  \;:^  aKnu  iVur  cents  per  ton  to  unload  coal  from  car 
t\^  t;^rv,Uv>c.  The  !V.c:Kvi  t:^  as  fo'\>\\-s :  By  n^eans  of  a  locomotive 
oiA'*u\  vWi"  *,s  t;^kx"^n  !rv\i^,  the  car  and  deposited  in  the  crusher. 
Wv**  c;*';<K^T  :he  cwal  :\\sse$  bv  n'iear.s  of  a  convever  to  the 
**vj^<A :  "N's  vWT  :hc  Vi'cr  United  Eixc  Lt.  O). 

V^v  Asv  v\>:  . :  :\;*^.*  v^j:  >ix^k>\ hs^a:  ccijl  from  barges  with 
X  .^..vnn  c^s;.  ^  Nk^vv:.  \,;r  x>  :r.r.:'  ^5  rr  ;  carets  T^er  ton,  including 

rv '.\^    ."  \v^:     W  K"T\'  >r.:;v ::*-;::>  c*.al  hi5  to  Se  shoveled  into 

Xww  *  vA  V  Ni  >:v  :V  vV.<:  ^•  "  ixvs^sfro  tstt  froen  8  to  11 
x\  ,v  .V  ,\N'  ^^  V'v  vVc.  >  . ;.  *  :x*.*  fr.r.-.  cxr  rno  hopper,  total 
>Vv^       V    \     .<    v'»x'    o.^'N,    XV  r     .v*l".  i^rcoTirns  xnd  trimming 

.nn-THiA  Fjfc  Co. 


r.  .  . .  »v. 
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In  a  plant  handling  fifty  to  sixty  tons  of  coal  per  day  and 
hand  firing,  the  cost  of  getting  the  coal  in  from  stock,  firing  and 
removing  of  cinders,  should  not  exceed  thirty  cents  per  ton. 

Geo.  N.  Tidd. 

D  24.  What  is  the  comparison  of  B.  t.  a.  per  pound  in 
Pennsylvania  bituminous  and  English  Welsh  coalf 

The  B.  t  u.,  per  pound,  by  calorimeter,  are  14,415  for  Penn- 
sylvania bituminous  and  from  14,600  to  16,214  for  Welsh  coals; 
however,  the  Welsh  coals  are  almost  pure  anthracite.  The 
Newcastle  has  14,820,  Derbyshire  and  Yorkshire  13,860,  Scotch 
14,164;  these  are  bituminous  coals.  F.  D.  Sampson. 

Pennsylvania  bituminous  about  12,800  B.  t.  u. 

Welsh  bituminous  about  14,800  B.  t.  u.  A.  Peters. 

D  26.  Oiye  comparatiye  values  of  coal  and  oil  for  boiler 
fuel. 

In  a  discussion  on  smoke  prevention  at  a  meeting  of  the 
New  York  Section  Society  of  Chemical  Industries,  the  following 
figures  were  given  as  determined  by  the  Standard  Oil  Com- 
pany: 

Oil  at  20  cents  a  barrel  is  equivalent  to  coal  at  65  cents  per 
ton ;  at  40  cents  a  barrel,  to  coal  at  $1.49  per  ton ;  at  $t.o6  a  barrel, 
to  coal  at  $3.26,  and  at  $2.06  per  barrel,  to  coal  at  $6.52  per 
ton.  Editor. 

The  best  grade  of  coal  has  a  calorific  value  of  from  14,500  to 
15,500  B.  t.  u.,  while  crude  oil  has  values  varying  from  18,500  to 
20,000  B.  t.  u.  In  burning  oil  under  a  boiler  more  economy  may 
be  had  than  in  burning  coal,  for  (i)  a  pound  of  oil  has  more  heat 
units  than  a  pound  of  coal,  and  (2)  with  oil  we  can  obtain  more 
nearly  perfect  combustion.  When  an  oil  fire  is  properly  handled 
no  smoke  will  be  emitted  from  the  stack.  On  analyzing  the  flue 
gases  given  off  from  an  oil  fire,  carbon  monoxide  (CO)  is  rarely 
found,  while  in  a  coal  fire  from  one-half  to  three  per  cent  is  usually 
prevalent.     The  presence  of  CO  is  evidence  that  a  great  many 
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heat  units  are  being  wasted,  since  the  formation  of  CO  from 
carlxin  and  air  is  but  the  first  stage  of  combustion,  only  one- 
fourth  of  the  heat  units  being  given  up.  Samuel  Kahn. 


Some  California  crude  fuel-oil  in  use  contains  18,500  B.  t.  u. 
per  |K>und,  all  of  which  is  consumed,  leaving  no  appreciable 
residue. 

High-grade  coal  may  contain  14,000  B.  t.  u.  per  pound  of 
combustible. 

Knowing  the  relative  costs  per  pound  of  the  two  fuels,  the 
aMuparison  is  easily  made. 

lUiniing  oil  as  fuel  has,  however,  many  other  advantages, 
such  as  reiluction  of  cost  of  building  and  stack,  the  elimination 
of  all  coal  and  ash-handling  apparatus,  and  very  decided  reduction 
in  bi>ilor-nxMn  labor.  H.  A.  Strauss. 


D  96,  What  is  the  best  method  of  pieTenting  coal-ttorsge 
fires  in  bituminous  eoal,  and  what  is  the  best  method  of  putting 
out  same  when  onoe  started!  Coal  is  stored  out  of  doors  on  the 
ground  and  is  leveled  off  at  a  height  of  12  feet. 


Uy  pnniiHng  sufficient  ventilation.    Construct  a  nozzle  as  per 
Uiajjram  Inflow,  virivo  piiH^  into  the  coal  pile  to  get  beyond  the 


^     X 


-(-^■^ 


1>j\»;k\>i  ov  XtM^ir 


l,\\c^  vM  \N>kv  which  tVn*,^s  v^xcr  the  coa!,  then  turn  on  the  ^^Titer. 
5v\  :hu>\\u\>^  wAtvr  vM\  tht^  oi:ts:v*.o  v^f  the  pile,  the  water  does 
nv^T  u\t\h  iho  T\n\  br,t  ron:!i  v^!?  v^xxr  the  lax^r  of  coke. 

F.  R.  Spiller. 
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E— BOILERS  AHD  MECHANICAL  STOKEES 

E  1.  (a)  What  anccess  have  yon  had  with  superheating 
boilers  t  (b)  Do  saperheatijig  boilers  work  well  in  multiple  with 
other  boilers?  (c)  Would  70a  advise  independent  superheaters 
instead  of  superheating  boilers  to  suppl;  superheated  steam  to 
turbines  t 

(c)  Superheaters  forming  part  of  the  boiler  proper  are  un- 
doubtedly liable  to  cause  boiler  shut-downs  and  are  also  objection- 
able from  the  fact  that  the  degree  of  superheat  can  not  be  con- 
trolled. In  general  operation  of  turbines,  however,  the  control  of 
the  degree  of  superheat  is  not  very  important. 

A  separately -fired  superheater,  with  its  piping  so  arranged 
that  it  forms  a  shunt  to  the  main  steam  header,  enables  the  opera- 
tor to  supply  either  saturated  or  superheated  steam,  or  a  mixture 
of  both,  at  will  to  the  system,  also  does  not  necessitate  the  shut- 
ting down  of  boilers  when  the  superheater  proper  is  causing 
trouble;  it  furthermore  enables  the  degree  of  superheat  to  be 
controlled  to  a  nicety.  If  there  is  plenty  of  room,  and  the  slightly 
greater  cost  is  no  objection,  the  separately-fired  superheater  rep- 
resents the  most  desirable  installation.  H.  A.  Strauss. 

(b)  Superheaters  work  all  right  in  multiple  with  other 
boilers. 

(c)  All  modem  practice  tends  to  omit  separate  superheat- 
ers and  place  superheating  coils  in  boilers. 

Dudley  Farrand. 

Universal  practice  in  this  country  and  Europe  indicates  that 
superheating  boilers  are  highly  successful.  Much  depends  on 
conditions  of  plant  and  type  of  boiler.  Superheaters  in  vertical 
boilers  appear  to  be  more  efficient  than  in  horizontal  boilers.  The 
objection  of  superheating  boilers  has  been  heretofore  one  of  dete- 
rioration of  the  superheaters.  There  are  at  present  several 
standard  makes  of  superheaters  that  have  proved  durable  and 
efficient. 

From  the  results  of  various  tests  a  gain  of  from  10  per  cent 
to  II  per  cent  per  100  degrees  superheat  is  observed  in  steam 
consumption  of  turbines,  the  gain  being  practically  the  same  at 
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all  loads.  Superheat  usually  used  m  American  turbine  practice 
ranges  in  neighborhood  of  100  degrees  to  150  degrees  Fahrenheit. 
Out  of  40  turbine  plants  ranging  from  2000-kw  to  4000-kw  34 
used  superheat  between  100  degrees  and  150  d^rees  Fahrenheit. 
This  range  is  easily  within  limits  of  various  forms  of  apparatus 
suitable  for  mounting  within  the  boiler  setting  of  nearly  all 
boilers. 

In  most  cases  superheating  would  be  more  economical  and 
just  as  efficient  as  independent  superheaters.         K.  W.  Alger. 

E  2.  (a)  Are  internally-fired  boilers — ^Korrison  type — lati^ 
factory  for  electric-power  plants?  (b)  Will  they  stand  forcing  for 
peak  loads?    (c)  Why  are  they  usually  'leaky"? 

Internally-fired  boilers  are  not  satisfactory  for  Illinois  and 
Indiana  coal,  on  account  of  the  limited  furnace  room  and  grate 
surface,  (b)  Depends  on  kind  of  coal  and  amount  of  grate  sur- 
face, (c)  Internally-fired  boilers  have  slow  circulation;  the 
bottom  is  often  cold  when  the  boiler  is  under  steam.  In  some 
vessels  circulating  pumps  and  pipes  are  used. 

R.  N.  Kimball 

(a)  I  have  found  internally-fired  boilers,  with  Morrison 
furn;ict\  very  satisfactory  for  pressures  above  125  pounds,  and 
that  ihov  r.iav  I.0  forced  to  carrv  i>eak  loads.  All  boilers  of  this 
class  shouUl  ho  covered  \\  ith  at  least  two  inches  of  asbestos,  or 
SOUK  otiiei  ht  at-insulatinjL:  substance. 

\h)  r»oilers  oi  this  class  usually  show  leaks  when  fiied 
from  coKi  \\atcr.  m\in;^  u*  unenual  expansion;  but  if  the  shell 
plates  are  oi  the  proper  thickness,  properly  riveted  and  calked, 
there  is  no  reason  why  the  boiler  should  continue  to  leak. 

L.  W.  Greene. 

£  3.  In  a  station  of  SOOQ-kilowatt  capacity  or  less,  has  the 
mechanical  stoker  shown  any  actual  economy  in  labor  or  fuel  as 
compared  with  hand-firing?    If  so,  how  much? 

Stokers  wouKi  probably  not  elTect  any  saving  in  ultimate 
cost,  as  K-^'ler-r^-H^rii  laK^r  couKl  ni't  Ix*  reduced  and  the  fixed 
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harges,  maintenance  and  repairs  would  undoubtedly  offset  any 
aving  in  fuel  that  could  be  effected.  If  it  is  necessary  to  abate 
moke,  stokers  might  be  justified.  B.  J.  Den  man. 

In  a  station  of  this  capacity  the  mechanical  stoker  ^ill  un- 
oubtedly  show  considerable  economy  in  labor  but  hardly  any 
conomy  in  fuel.  H.  A.  Strauss. 

Experience  has  shown  that  mechanical  stokers  are  economical 
'here  the  plant  uses  not  less  than  50  tons  of  coal  per  week. 

DuGALD  C.  Jackson. 

£  4.  In  an  electric  light  plant  of  about  400-kilowatt  capac- 
y,  using  soft  coal  screenings  at  $1.26  per  ton,  would  it  be  an 
Ivantage  to  install  mechanical  stokers? 

A  plant  of  400-kilowatt  capacity  would  not  have  a  load 
ictor  of  over  50,  and  under  these  conditions  no  saving  could  be 
lade.  R.  N.  Kimball. 

( Practicall}?  concurrent  opinions  expressed  by  C.  C.  Gart- 
\Nn^  B.  Jamieson,  Geo.  N.  Tidd,  E.  H.  Mather.) 

Our  experience  is  that  mechanical  stokers  do  not  pay  in 
lants  smaller  thjan  looo-hp  capacity.  The  labor  and  fuel  sav- 
ig  in  such  plants  is  not  usually  sufficient  to  pay  repairs, 
iterest  and  depreciation  on  stokers.  Ludwig  Kemper. 

There  would  be  no  economy  in  installing  mechanical  stokers 
I  a  plant  of  400-kilowatt  capacity  with  coal  at  $1.25  per  ton. 
fnless  the  plant  is  large  enough  so  that  it  is  possible  to  save 
I  labor  by  the  use  of  stokers,  it  is  questionable  policy  to  install 
lem,  as  first-class  hand  firing  is  very  nearly,  if  not  quite,  equal 
>  the  best  results  obtained  by  stokers.  H.  T.  Hartman. 

It  can  be  considered  without  much  question  of  doubt  that 

a  plant  as  named,  with  soft  coal  screenings  at  $1.25,  it  would 

)t  be  advantageous  to  put  in  mechanical  stokers  unless  a  method 
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of  mechanical  firing  was  necessary  owing  to  the  quality  of  the 
coal.  Wm.  B.  Jackson. 


The  writer  believes  that  it  would  undoubtedly  be  a  mistake 
to  install  a  mechanical-stoker  equipment  under  these  conditions, 
so  far  as  any  gain  in  reduction  of  cost  of  labor  or  fuel  is  con- 
cerned. The  only  advantage  would  be  an  easing  of  the  strain  on 
the  fireman  as  against  a  considerable  additional  fixed  charge. 

H.  A.  Strauss. 

E  6.  What  type  of  mechanical  stoker  is  best  for  sxoall  cen- 
tral itation  giving  a  12-honr  service? 

it  would  almost  certainly  be  a  mistake  for  such  a  sta- 
tion  to  install  any  type  of  mechanical  stoker. 

II.  T.  Hartman. 

Wo  think  the  Murphy  stoker  is  as  suitable  as  any  for  a  small 
or  larjjo  station.  The  United  Elec.  Lt.  Co. 

rite  writer's  answer  to  question  E  4  will  also  serve  for  his 
answer  to  this  question.  H.  A.  Strauss. 

S  6.  (a>  What  detail  methods  of  firing  have  been  adopted 
to  teeure  uaoke  abatement!  (b)  State  oonditioni  nnder  whioh 
tame  were  applied. 

Wv.h  the  Kent  win*:  wall  funiace  and  the  alternate  method 
ot  txrii\jj\  Itriuj:  uv^  nu'^re  than  lO'ur  slwels  at  a  time  and  only 
xM>e  ha!f  of  the  furu,KX\  rij^ht  and  let:  band  alternately.  Spread 
the  cnvaI  in  a  thin  Uxer  cwh  tiir.e.  Be  careful  not  to  fire  any 
tirsh  v\ul  unt;*  the  i:'4s  has  been  burned  out  of  Ae  coal  on  the 
N^:o  psvx  uM'..<*,\  i*.r<\T  And  the  c\\*l  on  the  odier  side  has  been 
b;*::\v,  down  sv'^  *o\\  :h,\t  there  :s  an  excess  of  air  passing 
th:v;v*ih  \:  \Vm.  Kent. 

Sx^f  Ar.sxxer  ^^  P  t  H.  T.  Hartman. 
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(a)  The  alternate  spreading  method  of  firing  will  largely 
abate  smoke.  One-half  of  the  furnace  is  fired  at  a  time  and  very 
light,  and  the  coal  thoroughly  spread.  In  this  way  the  high  fur- 
nace temperature  is  maintained  which  will  in  a  large  measure 
consume  the  smoke.  Geo.  N.  Tidd. 

One  method,  which  can  be  used  in  hand  or  mechanically- 
fired  furnaces,  is  to  mix  with  the  bituminous  or  semirbituminous 
coal  a  portion  of  the  smaller  sizes  of  anthracite,  from  fifteen  to 
twenty-five  per  cent.  With  careful  firing,  practically  smokeless 
combustion  can  be  obtained  in  this  way. 

The  Philadelphia  Elec.  Co. 

The  Dorrance  furnace,  in  the  Rookery  building.  Chicago. 

J.  Wright. 

E  7.  Give  type  of  smoke  oonsnmen  that  have  produced  good 
results,  stating  boiler  conditions  under  which  same  were  installed. 

The  Kent  wing  wall  furnace  is  the  best  smoke  consumer  we 
have  ever  tried.  It  shows  a  considerable  gain  in  efficiency 
over  the  ordinary  setting,  while  smoke  consumers  of  the  steam 
jet  t}pe,  and  those  depending  oh  the  creation  of  gas,  com- 
bustible at  low  temperature,  by  the  spraying  of  oil,  show  no 
increase  in  economy,  although  some  of  them  consume  the  smoke. 

H.  T.  Hartman. 

With  the  wing  wall  furnace  almost  absolute  abatement  of 
smoke  has  been  obtained.  Wm.  Kent. 

Two  Murphy  furnaces  under  each  400-hp  three-drum  Bab- 
cock  and  Wilcox  boiler  installed  at  the  Northwestern  Elevated 
power  station,  Chicago,  111.  J.  Wright. 

E  8.  What  is  a  reasonable  expenditure  for  boiler  compound 
per  horse-power-hour  T 

Two  cents  per  loo-boiler  horse-power  per  day  (24  hours). 

B.  J.  Denman. 
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Any  expenditure  for  *'boiler  compound"  is  unreasonable. 
If  the  feed  water  is  bad  it  should  be  analyzed  and  the  chemist 
should  prescribe  the  substances  to  be  used  in  purifying  by  their 
regular  commercial  names,  such  as  soda-ash  or  milk  of  lime.  The 
use  of  secret  preparations  known  as  "compounds"  savors  of 
quackery.  Wm.  Kent. 

The  cost  of  boiler  compound  per  kilowatt-hour  varies  with 
the  quantity  of  the  water  used.  In  a  4000-kilowatt  high-ef- 
ficiency plant,  using  fairly  good  feed-water  direct  from  the  river, 
the  cost  for  boiler  compounds  varies  from  1.5  to  two  cents  per 
1000  kilowatt-hours. 

The  Philadelphia  Elec.  Co. 

E  9.  TTsmg  hard  water,  is  it  ponible  to  keep  boiler  tubes 
absolutely  clean  by  use  of  proper  compound,  or  does  a  compound 
allow  a  thin  scale,  one-sixteenth  inch  or  len,  to  form  and  merely 
keep  it  soft?  Briefly,  what  is  the  best  result  one  can  expect  under 
these  conditions? 

The  best  a  boiler  compound  can  do  is  to  soften  the  scale  so 
that  it  cati  be  blown  out  periodically.  The  water  contains  the 
same  amount  of  scale-making  impurities  per  pound  whether  the 
CvMup^HHid  is  used  or  not.  If  the  water  is  evaporated  into  steam, 
the  scale-making  materials  are  left  behind,  where  they  either  bake 
fast  to  the  oxposevi  surface  or  are  blown  out, 

H.  T.  Hart  MAN. 

Using  I-ako  Michigan  water  we  keep  our  boilers  clean  with 
Cv>m|vund  and  washing  them  once  in  two  weeks. 

R.  X.  Kimball. 

Fortunate  to  keep  scale  >oi:  if  water  is  very  hard. 

B.  T.  Den  MAX. 

Have  a  cv^Tv.ivrc:::  ohcr.*:<:  Ar.a'vre  the  water  and  if  it  is  unfit 
for  N^:\t  ;:<o  h,\vo  a  s::v.r'o  >o::er-:r-c-r -ant  erected  and  treat  the 
water  ohc:r!vMl*y  betVre  ::  enter?  the  K"*!!er5,  There  are  many 
such  i^iants  in  v.sc.     O::  the  Xewark  rr.eacc^ws  water  is  ptunped 
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from  the  river  and  put  througli  ihe  softener  and  it  does  not  make 
any  hard  scale.  Also  pump  from  artesian  well  In  salt  meadows. 
.\t  the  Harrison  Sleel  Works,  another  softener  plant  is  working 
satisfactorily.  Do  not  put  dirt  inlo  boilers ;  catch  it  outside.  It 
can  be  done.  Some  of  the  compounds  now  used  are  hig^hly 
injurious  and  attack  the  boilers,  make  scrfwed  pipe-joints  leak, 
stick  piston  rod.s,  valve  stems,  and  piunp  plungers. 

\V.  W.  TiTZELL. 

E  10.  What  would  be  considered  fair  fuel  economy  over  a 
month  of  regular  operating  work  when  burning  bituminous  coal 
in  a  hand-fired  furnace,  and  under  similiar  conditions  what  should 
it  be  if  the  same  grade  of  fuel  were  fired  on  a  chain  grate  ? 


There  would  be  no  fuel  economy. 


H.  A.  Strauss. 


A  chain  grate  usually  wastes  a  great  deal  of  fuel  by  the  fuel 
falling  through  the  bare  grate  just  under  the  hopper;  and  there 
is  also  a  loss  of  grate  surface,  as  the  fire  does  not  burn  close  up 
lo  the  front  as  is  the  case  in  hand  firing  upon  a  sialionary  or 
shaking  grate.  We  should  expect  (he  best  results  from  the 
hand  firing.  W.  W.  Titzell. 


Ell.  What  is  the  best  stoker  for  horizontal  tabular  boilers 
of  126  horse-power  each,  say,  for  a  battery  of  four  boilers  T 

E  12.  Why  are  mechanical  stokers  sometimes  discarded  after 
being  installed? 

They  are  labor-savers,  not  fuel-savers,  and  their  operation 
involves  considerable  maintenance  cost.  If  the  conditions  do  not 
justify  mechanical -stoker  equipment  the  equipment  will  probably 
prove  unsatisfactory.  H.  A,  Strauss. 

Generally  for  high  cost  of  repairs,  also  on  account  of  the 
skilled  labor  required  to  operate  the  stokers.         F.  R.  Spiller. 

Mechanical  stokers  have  in  some  cases  been  installed  in 
plants  ihai  were  too  small  to  gain  economy  from  their  use.  and 
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in  other  cases  they  liavc  not  been  properly  cared  for  and  have 
run  down,  resulting  in  dissatisfaction.  In  other  cases  the  preju- 
dice of  the  operating  men  has  resuhed  in  improper  operation  of 
the  stokers.  Such  reasons  as  these  have  been  the  fundamental 
cause  of  discarding  good  types  of  mechanical  stokers  that  have 
once  been  installed.  Where  mechanical  stokers  of  a  good  Ijpe 
are  installed  in  plants  of  suitable  size  and  are  properly  operated 
their  advantages  are  too  apparent  to  permit  them  to  be  dis- 
carded. DuGALD  C.  Jackson. 

E  13.  Wliat  are  the  comparative  advantages  of  motor  and 
steam  drive  for  automatic  stokers  in  a  light  and  power  plant? 

E  14.  How  should  a  60-inch  by  18-inch  return  tnbolar  boiler 
be  set  and  cared  for  so  as  to  maintain  tight  brickwork  t 

Set  the  boiler  on  expansion  rollers  under  back  lugs,  line  arch 
full  length  with  poorl  fire-brick,  build  at  least  20-inch  walls, 
put  on  not  less  than  three  sets  of  binding  bars. 

L.  W.  Greene. 

E  16.  What  composition  in  fire-brick  will  best  stand  tlu 
heat  and  abuse  common  to  a  boiler  furnace  in  a  large  generatii^ 
station,  without  cracking  or  running  too  freely?  Where  is  sncb 
a  clay  found? 

Support  boiler  on  steel  columns,  allow  brickwork  to  drv  at 
least  30  days  before  firing,  and  then  fire  for  at  least  48  hours  with 
a  very  slow  fire.  Fire-brick  around  furnace  should  be  thoroughly 
wet  and  dipped  in  a  very  thin  mortar  so  as  to  lay  very  close. 
Brickwork  and  furnace  constructed  in  this  manner  will  last  for 
years  without  separating  or  cracking  or  having  to  be  repaired. 
A.  E.  Walden, 

E  16.  What  is  the  general  experience  in  the  use  of  ohtii 
grates  with  anthracite  coalT 

Very  wasteful  of  fine  grades  of  fuel  and  needs  more  grate 
surface  to  do  an  equal  amount  of  work.  W.  W.  Titzell. 
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£  17.  Our  power-house  is  located  at  tide  water.  We  have 
2000-hp  Stirling  boilers  equipped  with  "Tread-kill"  shaker 
grates.  150  x  8-foot  steel  stack,  natural  draft.  At  times,  when 
all  conditions  are  apparently  unchanged  as  to  load,  feed  water, 
coal,  etc.,  it  is  impossible  to  hold  steam,  while  as  a  general  rule 
it  is  no  trouble.    What  is  the  cause  and  its  remedy  ? 

Under  certain  conditions  shaking  grates  are  iisi-d  to  burn  pea 
coal.  If  the  fires  are  shaken  when  firing  pea  or  buckwheat  it  will 
lie  almost  impossible  to  hold  the  steam.  As  this  question  does 
not  state  the  kind  of  coal  burned  or  the  draft  conditions,  it  is 
hard  to  answer  properly.  Would  suggest  draft  gauge  and  noting 
atmospheric  conditions  at  time  of  trouble.  A.  E.  Walden. 


K  18.     What  is  the  usual  c 
tube  boUen? 


B  of  burned-out  tubes  in  water- 


Poor  circulation,  due  to  poor  design  and  scale  formation. 
Heavy  overloads  for  long  periods.  D.  J.  Ferry. 

Scale  formed  inside  so  that  the  water  could  not  come  in  con- 
tact with  and  protect  them.  Sometimes  steel  tubes  are  used  in 
place  of  charcoal  iron.  The  former  will  not  stand  with  certain 
waters,  will  pit.  corrode,  groove,  and  so  forth. 

W.    W.   TiTZELU 

E  19.  What  is  the  comparative  economy  and  efficiency  of  the 
Parker  water-tube  boilers  and  the  Babcock  and  Wilcox  water-tube 
boilers? 

There  should  be  practically  no  difference.  It  may  be  stated 
in  general  that  there  is  very  little  difference  in  the  efficiency 
of  any  two  good  makes  of  boilers.  H.  .'\.  Stbauss. 


The  Parker  boiler  has  110  water  in  the  bottom  rows  of  tubes 
and  therefore  will  not  stand  much  forcing,  as  these  tubes  will 
bum  out,  while  the  Babcock  and  Wilcox  boiler  has  a  good  body 
of  water  in  it.  We  should  expect  the  Parker  to  give  dry  steam, 
I  but  it  would  of  necessity  be  shorter  lived  and  require  greater 
care  than  the  Babcock  and  Wilcox.  W.  W.  Titzell. 
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E  20.  Would  a  foaming  boiler  give  any  bad  results  if  not 
attended  to  in  proper  time  ? 

Likely  to  damage  boiler  and  engine.  D.  J.  Ferry. 

E  21.  Is  there  a  steam- jet  blower  smoke  oonsnmer  on  the 
market  that  is  economioal  and  that  consumes  the  smoke  ? 

F— FORCED  DRAFT,  BLOWERS,  STACKS 

F  1.  Has  reinforced  concrete  in  which  broken  fire-brick  was 
used  ever  been  tried  for  boiler-flne  constmction? 

Yes,  but  in  this  case  whole  fire-brick  would  have  been  much 
cheaper.  Difficult  to  get  the  broken  fire-brick,  more  so  than  to 
get  whole  bricks.  W.  W.  Titzell 

F  2.  What  is  yonr  opinion  of  a  boiler  fine  constmcted  of 
ferro-inclave  iron  coated  on  the  inside  with  concrete  composed  of 
broken  fire-brick  and  cement,  and  on  the  ontside  with  plastic 
magnesia  covering! 

\'ery  good.  Fred.  W.  C.  Bailey. 

Rather  exi^ensive,  and  cement  would  not  be  likely  to  stand 
the  test.  J.  H.  Gautier's  fire-brick  or  terra  cotta  lumber  laid  in 
Gautiers  fire-clay  would  be  far  preferable.  We  mention  J.  H. 
Gautier's  clay  because  it  conies  from  a  special  clay  bank  and 
has  been  known  for  years  as  a  most  durable  material.  These 
bricks  are  not  smooth  nor  handsome,  but  they  do  stand  a  tremens 
ilous  heat  without  injury.  \V.  \V.  Titzell. 

F  3.  (a)  What  is  the  life  of  a  steel  self-supporting  stacks 
60  inches  by  120  feet  high?  (b)  Used  in  the  middle  western  stated 
should  a  stack  of  this  kind  be  lined  or  nnlinedf 

«a^  The  life  of  a  <elf-supi>^ri;njG:  steel  stack  depends  nior^ 
on  the  thickness  than  on  the  dian^ner  and  height.  In  a  case  that 
recently  carr.o  iiniler  my  notice  three-sixteenths-inch  steel  plates 
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:  corroded  to  such  an  extent  by  four  years'  use  that  it  was 
ssary  to  renew  the  stack.  This  is,  of  course,  unusual.  The 
of  an  unlined  iron  stack  is  sometimes  as  high  as  8  or  10 
s. 

(b)     In  the  middle  western  states  a  stack  of  this  kind  should 
linly  be  lined,  as  the  coal  used  contains  so  much  sulphur 
the  life  of  an  unlined  stack  is  quite  short. 

H.  T.  Hartman. 

(a)  We  have  a  steel  self-supporting  stack  about  60  inches 
20  feet  high ;  this  stack  has  been  in  service  for  10  years,  and  is 

apparently  as  good  as  when  first  built;  it  has  been  painted 
t  times. 

(b)  The  above  stack  is  lined ;  we  also  have  one  not  lined, 
climate  here   is  specially  severe  on  iron,  but  both   stacks 

apparently  last  for  a  great  number  of  years  to  come. 

W.  W.  Fuller. 

» 

(a)  I  know  of  several  self-supporting  steel  stacks  that  have 
in  use  for  more  than   10  years  and  do  not  appear,  after 

ful  inspection,  to  be  seriously  deteriorated.  If  well  built  and 
carefully  painted,  there  is  no  reason  why  they  should  not  last 
•r  50  years. 

(b)  I  do  not  believe  there  is  much  advantage  in  lining 
<s.  The  draft  may  be  slightly  increased  by  prevention  of 
ation,  but  this  increased  draft  may  be  more  cheaply  obtained 
n  increase  in  height.  Charles  W.  Comstock. 

(a)  Have,  myself,  taken  down  steel  chimneys  built  of  quar- 
nch  plates  at  the  top,  that  were  reduced  to  slightly  more  than 
lighth  of  an  inch  in  thickness,  and  had  been  in  service  but 
y^ears.    The  reduction  appeared  almost  entirely  on  the  inside. 

(b)  It  will  prolong  life  of  stack  if  thoroughly  red-leaded 
lined.  Edison  Ill'g  Co.  of  West  Chester. 

(a)  If  properly  painted  and  inspected  from  time  to  time, 
e  should  be  no  difticulty  in  getting  fifteen  years  of  satisfactory 
ice  from  this  stack. 
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(b)  The  stack  should  be  lined  at  least  half  way  to  the  top, 
and  the  writer  believes  that  the  slight  additional  cost  entailed 
by  lining  the  stack  to  the  top  represents  a  good  investment. 

H.  A.  Strauss. 

(a)  Life  depends  on  gauge  of  metal  and  whether  lined  or 
unlincd.  «ind  on  amount  of  sulphur,  et  ccetera,  in  fuel. 

(b)  Should  be  lined.  Fred.  W.  C.  Bailey. 

(a)  About  ten  years  if  properly  painted  and  maintained. 

(b)  Such  a  stack  should  be  lined.        Ernest  F.  Smith. 

Seven  to  eight  years.  Andrew  F.  Hall 

*F  4.  In  erecting  a  riveted  steel  boiler  stack  made  up  of 
short  sections^  shonld  the  opening  made  by  the  laps  between  in- 
dividnal  sections  face  up  or  down,  and  why? 

AltlK^ugh  it  is  conmion  practice  to  erect  riveted  steel  stacks, 
which  arc  made  up  of  short  sections  with  the  laps  opening  up- 
ward on  the  inside,  this  is  a  mistake.     First,  because  the  com- 
bination of  dcix>sit  and  rain  wpter  that  runs  down  the  inside  of 
the  stack  and  into  the  lap  is  far  more  destructive  to  the  metal 
than  the  pure  rain  water  that  may  run  down  the  outside  of  the 
stack  and  inside  of  the  lap  when  the  laps  open  upward  on  the 
iHitsido  of  the  stack ;  second,  unless  extraordinary  precautions  are 
taken  in  the  making  of  the  joints,  rain  water  in  combination  with 
the  deposit  upon  the  itiside  of  the  stack  will  run  through  the 
laps  and  down  the  outside  of  the  stack,  quickly  destroying  its 
j>vxh1   appearance.      For   reasons   above   stated,  it   is   far  better 
to  have  the  stack  erected  with  the  laps  opening  upward  on  the 
outside,  and  there  appears  to  be  no  good  reason  why  it  should 
bo  ercctevl  otherwise.  Wm.  B.  Jacksox. 

A  rivet  Oil  steel  stack  should  be  composed  of  slightly  conical 
sections  with  the  larj^e  ends  do'icn.  If  placed  the  other  way  the 
upiHT  edges  of  the  plates  form  little  shelves  on  which  dirt  and 
lUvMsture  accumulate  and  the  plates  rust  badly  at  these  places.  On 
the  insivlo  this  accumulation  of  moisture  is  not  to  be  feared. 

Charles  W.  Comstock. 

^^  Tract ically  cvMicurrcnt  opinions  expressed  by  H.  T,  Hart- 
man.  R.  H.  HAPFin.i\  H.  \V.  DeV..  Westchester  LTa  Co.) 
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For  lined  stack,  each  section  should  be  built  slightly  conical 
with  lower  end  of  each  section  fitting  outside  of  upper  end  of 
next  lower  section,  providing  an  effective  water  shed.  For 
utihned  stack,  use  the  reverse,  as  the  rain  will  not  wash  soot 
■hrough  joints  to  outside.  Most  stacks  are  built  of  straight  sec- 
tions, every  alternate  section  fitting  inside  of  the  section  above 
and  below,   which  are  made  slightly  larger, 

Fred.  W.  C.  Bailey. 


If  the  joints  in  a  steel  stack  are  made  to  face  upward,  the 
Water  from  rain-storms  will  run  down  inside  of  chimney.;  if  re- 
versed it  will  run  on  outside  and  make  the  chimney  have  a 
streaked,  dirty  appearance  at  all  times.  As  for  durability  of  the 
chimney,  it  makes  little  difference  how  tlie  laps  are  put  on. 

Edison  Ill'g  Co.  of  West  Chester. 

Smalt  end  should  be  at  bottom.  Seams  will  last  longer  and 
.stack  look  better,  as  rust  will  not  run  down  sides, 

Andrew  F.  Hall. 
C.  C.  Gartland. 


•F  5.  Have  yon  ever  calculated  the  chimney  draft  by  formula 
end  checked  it  with  actual  observation  by  thermometer  and  draft 
gauge  T    Give  figures. 

Formula  for  this  purpose  are  not  very  accurate;  better  meas- 
ure it  with  a  draft  gauge.  W.  W.  Titzell. 


F  6.  What  is  the  most  reliable  formula  or  method  of  figuring 
the  size  of  chimney  for  plant,  having  given:  size  of  boilers  and 
number,  average  kind  of  coal  to  be  used?  Same  for  cases  where 
both  chimney  and  fan  are  used? 

No  formula  can  be  entirely  relied  upon  in  figuring  the  size 
of  a  power  chimney  of  important  dimensions,  but  a  good  deal 
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of  judgment  musi  be  used  in  applying  the  formula  which  ate 
of  common  use.  The  inquirer  can  get  information  regarding  for- 
mula; from  Ihc  book  entitled  Chimney  Design,  by  Christie. 

DuG.\LD  C.  Jacksos. 

F  7.  What  are  the  advantages,  if  any,  of  reinforced  eon- 
Crete  chinmeyi  orer  those  made  of  brick,  tile  oi  iteelT 

There  is  no  advantage  over  brick  except  lower  cost.  Con- 
crete will,  however,  show  much  longer  life  and  lesser  maintenance 
cost  than  steel.  H.  A.  Strauss. 

F  8.  Has  anyone  had  sufficient  experience  with  forced  ani 
induced  draft,  as  applied  to  chain  grates,  to  say  what  effect  eadi 
has  on  boiler  efficiency  and  capacity! 

F  9.  Are  best  results  obtained  by  having  automatic  damper 
regnilatois  control  a  single  damper  in  main  floe  or  a  set  of  dampers 
in  individnal  boiler  flues? 

In  large  plants  having  many  Imilers,  it  seems  the  best  prac- 
tice to  have  a  damper  regulator  to  control  the  dampers  in  the 
main  flues  rather  than  to  control  the  individual  boiler  dampers. 
Tun:  PniLADEt-PHiA  Elec.  Ca 

F  10.  What  experience  have  members  had  with  the  Mc- 
Lean balanced  draft  system  of  the  Engineer  Company,  of  New 
York! 

G— PIPING.  CONDENSERS.  ETC. 

0  1.  What  is  the  best  pipe-joint  packing  in  steam  lines 
having  temperature  of  6fiO°  P.,  pressure  150  pounds! 

If  flanges  in  steam  lines  are  accurately  faced,  good  results 
can  be  obtained  by  using  a  wrought-iron  ring  turned  on  each  side 
and  finely  ringed  with  lathe  tool  after  facing,  or  by  cutting  an 
annealed -copper  ring  from  i6-oz.  sheet  copper.  In  eitlier  case 
make  the  ring  with  the  same  inside  diameter  as  flange  and  an 
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itside  diameter  that  will  just  go  inside  of  flange  bolts.  Draw 
le  joints  together  evenly  with  the  bolts,  not  permitting  one 
de  to  crush  the  packing  ring  before  the  other  is  brought  up. 

Edison  Ill'g  Co.  of  West  Chester. 

So  far  as  the  writer  knows,  there  is  only  one  pipe-joint 
icking  on  tlie  market  that  will  prove  satisfactory  for  this  work, 
his  consists  of  a  metallic  core  surrounded  by  flexible  composi- 
)n.  This  particular  packing  has  been  known  to  give  thor- 
ighly  satisfactory  service  on  plants  operating  with  200  pounds 
assure  and  200  degrees  of  superheat  above  the  temperature  of 
is  pressure.  H.  A.  Strauss. 

The  best  gasket  in  steam  lines  of^high  temperature  and  press- 
e  is  one  composed  of  copper  and  asbestos,  the  copper  and 
bestos  each  taking  one-half  of  the  width  of  the  face  of  the  gas- 
t. 

In  steam  lines  where  there  are  high  pressures  and  high  tem- 
ratures,  a  plain  asbestos  gasket  is  good,  provided  there  is  very 
tie  water  in  the  lines.       H.  W.  DeV.,  Westchester  Ltg.  Co. 

A  good  corrugated  copper  gasket,  using  white  lead  when 
stalling,  makes  the  best  joint.  H.  B.  Johnson. 

We  use  the  Van  Stone  joint  and  Kearsage  packing. 

United  Elec.  Lt.  Co. 

Corrugated  copper  gaskets.  Fred.  W.  C.  Bailey. 

B.  J.  Denman. 

Corrugated  copper  or  corrugated  annealed  sheet  steel. 

Benjamin  F.  Shaw  Co. 

0  2.  What  type  and  make  of  valve  will  best  stand  snper- 
tated  steam? 

Valves  for  superheated  steam  should  be  made  of  steel  or  steel 
•mposition.  Dudley  Farrand. 
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Chapman  Valve  Manufacturing  Company  makes  a  specif 
gate  for  superheat  and  New  Bedford  Boiler  and  Machine  Com- 
pany makes  special  globe  and  angle  valves.  Both  types  havt 
been  proven  very  efficient.  Bexjamin  F.  Shaw  Co. 

0  3.  What  and  how  mnch  is  the  benefit  to  be  derived  from 
the  nse  of  a  dry  yacnnm  pump  in  connection  with  a  barometric  jet 
oo&demerT 

With  a  dry  vacuum  pump,  less  water  will  be  required  for  i 
given  vacuum;  the  amount  of  water  can  be  adjusted  to  the  load 
on  engine  instead  of  pumping  maximum  amount  at  all  times; 
it  can  be  speeded  up,  and  ordinary  air  leakage  can  be  taken 
care  of  without  lowering  vacuum;  it  will  remove  air  and  other 
non -condensable  vapors  which  condenser-head  will  not  take  arc 
of,  and  thereby  increase  yonr  vacuum.  It  is  a  desirable  and  pay- 
ing investment.  Fred.  W.  C.  Bailev. 

The  dry-vacuum  pump  in  connection  with  barometric  jtt 
condenser  will  generally  reduce  amount  of  circulating  wattr  ^^ 
quired  by  fully  forty  per  cent,  other  things  being  equal. 

H.  A.  Strauss. 

The  benefit  derived  by  use  of  a  dry-vacuum  pump  in  con- 
nection with  barometric  condensers  depends  on  the  type  Md 
condition  of  the  condenser.  Barometric  condensers  of  the  injec- 
tor type  will  not  be  benefited  enough,  as  a  rule,  by  a  dry  pump  to 
warrant  its  use.    There  are  other  types  where  a  dry-air  pump  is 

F.  C  Clark. 


Can  get  a  greater  vacuum  with  a  smaller  supply  of  water. 
D.  J.  Ferry. 

0  4.  In  figuring  steam  piping,  what  is  the  most  reliable  for- 
mula or  means  of  figuring  the  size  o(  pipe,  having  given :  presinit 
at  boiler  and  engine,  distance  to  be  carried,  horse-power  of  engine 
or  turbine  1  Also  size  of  main  in  case  x  number  of  enginei  tit 
to  be  supplied  from  the  main? 


L 
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Take  sum  of  combined  area  of  all  outlets  and  nine-tenths  of 
id  amount  equals  the  area  of  the  steam-main  desired. 

Benjamin  F.  Shaw  Co. 

0  5.  Describe  reliable  methods  for  taking  care  of  expansion 
ateam  pipes? 

A  "U"  bend.  A  telescope  joint  is  good  if  pipes  are  anchored 
.  joint  will  not  pull  out.  D,  J.  FERBy. 

Copper  bends.    Steel  bends  will  do  but  take  more  room. 
Walter  Flint, 

The  best  method  of  taking  care  of  expansion  in  steam  pipes 
msists  in  the  free  use  of  steel  bends  of  short  radius,  or  in 
■eaking  up  the  line  into  short  lengths. 

The  Philadelphia  Elec,  Co, 

The  most  reliable  method  for  taking  care  of  expansion  in 
«am  piping  is  by  anchoring  the  pipe  at  convenient  points  and 
rtween  these  points  introducing  a  loop,  semi-circular  or  double 
5"  in  shape,  the  bends  to  be  as  large  as  possible  in  radii, 
.nchorages  should  make  the  pipe  absoJuteiy  rigid  at  the  anchoring 
oint,  and  the  supports  of  the  anchor  should  be  made,  if  possible. 
part  of  the  steel  structure.  If  only  a  brick  wall  is  available, 
le  strain  of  the  anchorage  should  be  transmitted  through  a  long 
oigth  of  the  wall  by  means  of  steel  angles,  or  channels,  bolted 
wough  brickwork.  At  all  supports  of  the  steam  header,  saddles 
bould  be  used  with  rollers  that  will  permit  a  free  movement  of  tlie 
liping  in  the  direction  of  its  own  length. 

The  Eho<iklyn  Edison,  G.  L.  Knight. 

G  6.  What  ia  the  best  expansion  joint  for  use  on  a  fiO-foot 
traight  run  of  10-inch  steam  main  carrying  150  pounds  pressure? 
lie  joint  to  take  care  of  contraction  and  expansion  when  steam  is 
uned  on  and  off  about  three  times  per  week, 

A  copper  bend,  or,  if  there  be  room  enough,  a  steel  bend. 
ton't  use  the  stuffing-box  type ;  they  expand  all  right  but  are 
ot   inclined  to  return  to  the  original  position. 

Walter  Flint. 
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Should  use  a  "U"  bend.  D.  J.  Ferry. 

For  a  50- foot  lo-inch  steam  main  carrying  150  pounds  pres- 
sure there  would  be  verv  few  conditions  in  which  the  use  of 
any  expansion  joint  would  be  desirable,  as  there  should  be  no 
difficulty  in  arranging  the  connections  so  as  to  permit  of  the 
very  slight  expansion  movement  that  would  be  had  in  such  a 
pipe.  Under  ordinary  circumstances  this  pipe  would  simply  be 
anchored  in  the  middle  and  allowed  to  expand  in  either  direction 
from  the  anchor.  Wm.  B.  Jackson. 

The  Wainwright  improved  expansion  joint,  consisting  of  a 
main  corrugated  tuln^  of  soft  copper,  an  inner  cylindrical  slip- 
tube  oi  hard  copper  or  composition :  external  and  internal  equal- 
izing rings  of  cast  iron  and  connecting  flanges  of  cast  iron  and 
^teel.  Ben'jamin  F.  Shaw^  Co. 

0  7.    State  briefly  the  principle  of  the  barometric  condenser. 

A  a>hinin  oi  water  tMn;K^sed  in  a  tube  closed  at  upper  end. 
Iho  lower  oml  being  submerged  the  water  will  fall  until  at- 
mospheric pressure  is  sufficient  10  support  it.  Column  will  cre- 
ate a  vacuum  at  closed  eml  ox  tul>e.  If  upper  end  of  tube  be 
openeil  air  will  eiuer  ami  column  will  fall,  but  if  sufficient  water 
Iv  supplied  at  u]^j>er  envl  lo  maintain  the  water  at  a  level  the  air 
V. :!:  Iv  lirawn  in  Cv^ntinumisly  and.  mingling  with  the  water,  will 
■V  <^lisc!iargod  ai  ilu-  Ivntt^m  of  the  tube.  (Tonnecting  upper  end 
•  *t  :r.V  to  exhaust  oi  engine  instead  of  o|>ening  it  to  the  air,  the 
e.\!\iv.st  siear.i  will  1h^  carried  un.  mingle  with  the  incoming  water, 
^v  oor.vletiseii  ar.vi  fall  with  the  water  down  the  long  tube. 

A.  Peters. 

G  S.  What  is  the  best  method  of  determining  the  siie  of 
exhaust  piping^  in  eases  where  it  is  necessary  to  place  the  con- 
denser at  a  considerable  distance  from  the  engine  or  turbine  f 
What  a'lowance  should  be  made  for  elbows,  both  long  and  short 
tum.  :-ni  what  velocity  of  steam  is  allowable  in  snch  cases! 

r\'\.-.>:  •  ••  V  -'*   .:'  '.     i   t::".  s:re  fro::!  engine  to  condenser. 

RrxTAMix  F.  Shaw  Co. 
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'      G  9.     Which  is  more  frequently  installed  in  larg%  plants, 
be  surface  or  the  jet  condenser? 

The  jet  condenser;  Irecause  in  most  cases  there  is  plenty  of 
■ter  and  where  there  is  plenty  of  water  and  reciprocating  en- 
bies  are  used  it  is  best  to  waste  both  the  condensed  steam  and 
le  injection  water,  wherehy  all  danger  of  putting  oil  back  into 
le  boilers  is  avoided.  If  surface  condensers  are  used  with  recip- 
jcating:  engines  it  is  generally  dne  to  the  fact  that  boiler  feed 
ater  is  scarce  or  salt  water  is  used  for  condensing  purposes.  Jet 
Wdensers  are  cheaper. 

For  operation  with  steam  turbines  the  surface  condenser  is 
lore  often  used,  because  it  is  easier  to  maintain  a  high  vacuum 
pil  the  condensed  steam  from  the  turbine  may  be  put  into  the 
[lilers  without  fear  of  oil.  H.  A.  Strauss. 

When  feed  water  is  cheap,  a  jet  condenser.  When  feed  water 
liigh,  a  surface  condenser.  D.  J.  Ferry. 

L  Surface  condensers  are  more  generally  used  than  jet  con- 
,  sers.  They  cost  more  originally  and  require  more  condensing 
Wer.  but  they  possess  the  advantages  of  allowing  only  the  con- 
tused steam  to  return  to  the  boiler;  therefore,  any  water,  no 

*tter  how  impure,  may  be  used  for  condensing. 

S,  C.  Foster. 

G  10.  In  a  surface  condenser,  owing  to  the  resistance  of  the 
■t  of  tubes,  there  is  unavoidably  a  difference  in  vapor  pressure 
tween  the  point  where  the  steam  enters  the  condenser  and 
B  point  where  the  dry  air  is  removed.  How  low  should  this 
tterence  in  pressure  be  in  a  well-designed  condenser  when  oper- 
ing  at  rated  capacity  1 

G  11.  An  800-kw  railway  unit  having  a  cross-compound 
itizontal  Corliss  engine  running  at  80  r.p.m.  is  provided  with 
jet  condenser,  the  water  supply  of  which  is  controlled  by  a 
tarn -driven  centrifugal  pump  located  at  bottom  of  condenser's 
he.  There  is  also  an  independent  steam-driven  air-pump.  A 
kntte-Koerting  light-pressure  backwater  valve  is  located  between 
^ine   exhaust   and   condenser.     Variations   in  load  cause   this 
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valve  to  knock  violently  with  every  stroke  of  the  engine,    ^ifltit 
is  the  reason  and  what  is  the  remedy  ? 

G  IS.  Give  some  good  practical  application!  of  the  itew 
accumalator  (Ratean,  for  instance)  and  give  reasons  for  une 
based  on  actual  results. 

G  13.  How  often  should  injector  be  tested  to  be  snre  it  it 
working  properly  T 

Not  less  than  once  a  week.  DircALO  C.  Jackson. 

Test  at  least  twice  in  twenty-four  hours. 

Benjamin  F.  Shaw  Co. 

G  14.  Vibration  of  engine  probably  starts  leaks  nnder  bolt- 
heads  of  flanges.    What  is  the  best  way  to  stop  itt 

Guy  your  sieani  pipe  to  prevent  vibration. 

L.  W.  Greewb. 

Resetting    valves    in    engines    sometimes    stops    vibration. 

increasing  sizes  of  steam  mains. 

Placnig  receiver  or  receiver- separator,  the  cubical  contents  of 
which  ttHll  be  equal  to  contents  of  cylinder,  near  throttles. 

Placing  long-sweep  bends  instead  of  elbows  in  leads  to 
engine  Be-vjamin  F.  Shaw  Co. 

H— ENOIHES 

*H  1.     Compare  cost  of  steam-engine,  steam-tnrbine  and  gas- 
engine  installations;  itemised  if  possible! 

A  recent  oslimale  on  a  producer-gas-engine,  steam-turbine 
and  steam-engine  lighting  plant,  complete,  of  a750-kw  capacil>'. 
with  25  per  cent  overload  capacity  of  units,  37.5  per  cent  load  fac- 
tor. 24-hour  ser\'ice,  and  high-grade  construction  throughout, 
totaled  $122  per  kilowatt  for  gas:  $88  for  turbine,  and  $91  for 
reciprocating  engine.  On  a  5000-lav  railway  plant  with  66  per 
cent  load  factor,  the  gas-power  plant  totaled  $'  '8  per  kilowatt  and  | 
the  steam-engine  plant  about  $89.  With  S3. 50  coal,  the  net  saving 
per  year,  including  all  fixed  charges,  amounted  in  the  former  case 
to  16  per  cent  over  sieam.  and  in  the  latter  considerably  more. 
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owing  to  higher  load  factor.    The  excess  cost  of  the  gas  plant  is 
thus  soon  wiped  out  in  the  latter  case  in  about  three  years. 

J.   R.   BiBBINS. 

There  is  very  little  difference  in  the  cost  of  installing  a  first- 
class  compound-condensing  steam  plant  with  water-tube  boilers 
and  a  suction  producer-gas  plant  of  the  same  size;  local  con- 
ditions might  make  either  of  these  the  more  expensive. 

S.  S.  Ingman. 

See  paper  on  Power  Plant  Economies  read  before  the  Ameri- 
can Institute  of  Electrical  Engineers,  January,  1906.  Abstracts 
of  this  paper  appeared  in  Electrical  Journal,  February,  1906,  p. 
106,  and  Electrical  World,  February,  1906,  p.  144. 

B.  J.  Denman. 

H  2.  With  conditions  identical,  is  a  fast  or  a  slow-speed 
engine  more  economical  f 

If  this  question  calls  for  a  comparison  between  automatic  or 
high-speed  engines  and  Corliss  type  or  low-speed  engines,  there 
is  no  question  but  that  the  low-speed  is  far  more  economical. 

If,  however,  the  question  applies  to  low  and  high-speed  en- 
gines of  the  same  type,  the  high-speed  engine  is  more  economical ; 
only,  however,  on  account  of  the  reduction  of  fixed  charges  as 
represented  by  the  lower  investment.  In  general,  there  is  very  lit- 
tle difference,  the  main  gain  being  in  the  considerable  reduction 
of  cost  of  the  generator  for  increase  of  speed. 

H.  A.  Strauss. 

A  slow-speed  engine  with  automatic  steam  cut-off  valves  will 
be  more  efficient  than  high-speed  engine.  H.  B.  Johnson. 

Slow-speed.  C.  D.  W.,  N.  Y.  Ed.  Co. 

Andrew  F.  Hall. 

*H  3.  In  gas-engine  practice,  what  simple  devices  are  there 
that  will  give  the  engineer  some  idea  as  to  whether  the  proportion 
of  gas  and  air  is  such  as  to  give  the  greatest  economy? 

Use  an  indicator  and  note  time  of  ignition  and  expansion 
time,  and  get  a  combination  that  will  give  you  the  highest  initial 
pressure.  H.  M.  Beugler. 
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Indicator  test  will  show  this. 

C.  K.  N.,  N.  Y.  Ed.  Co. 

An  experienced  engineer,  it  he  is  within  sound  of  the  engine, 
will  readily  detect  any  material  variation  in  the  mixture,  but  some 
means  of  indicating  this  condition  at  a  distance  would  be  of 
service.  S.  S.  Ingman. 

In  most  gas-engine  plants  this  is  accomplished  by  opening  a 
small  cock  on  the  cylinder  head  and  noting  the  relative  force  of 
combustion  with  different  mixtures.  In  this  manner  it  is  easv  at 
any  time  to  find  the  best  mixture.  Some  operators  can  even  tell 
by  the  sound  of  the  suction  when  the  proper  mixture  has  been 
obtained.  J.  R.  Bibbins. 

*H  4.  What  is  the  best  way  to  determine  the  weight  of  the 
fly-wheel  in  designing  a  gas  engine,  in  the  case  of  an  engine 
direct-connected  to  a  generator,  where  the  speed  must  not  vary 
more  than  two  per  cent  from  no-load  to  f nil-load  f 

The  function  of  a  fly-wheel  is  to  equalize  the  motion  when- 
ever the  power  communicated  or  the  resistance  to  be  overcome 
is  variable.    In  one  case  where  the  flv-wheel  is  used  to  overcome 
a  variable  resistance,  it  may  be  considered  a  conservator  of  power; 
in  the  other  case  the  flv-wheel  mav  be  said  to  be  a  distributer  of 
power;  consequently,  as  a  regulator  of  motion  for  the  gas  or. 
steam  engines  the  weight  and  diameter  of  fly-wheel  must  depend 
upon  the  work  and  character  of  the  machinery  it  is  intended  for, 
so  that  in  proportioning  a  fly-wheel  to  a  given  engine,  attention 
must  be  paid  to  many  particular  circumstances  rather  than  to 
any  given  rule.    The  effectiveness  of  the  fly-wheel  in  steadying 
the  motion  of  the  engine  depends  upon  the  distance  of  the  metal 
from  the  centre.    For  this  reason  the  material  of  which  the  fly- 
wheel is  comi:)osed  should  be  concentrated  as  much  as  possible  in 
the  rim.     The  steadying  action  varies  also  as  the  square  of  the 
speed  of  the  rim.     Hence,  within  certain  limits  increasing  tlie 
diameter  saves  weight.     Considering  the  safe  rim-feet  per  sec- 
ond, use  following  rule  for  finding  the  weight  of  a  fly-wheel, 
havine  the  size  of  cvlinder,  the  diameter  of  the  wheel  and  the 
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revolutions  per  niinule:  First,  multiply  area  of  the  piston  by  the 
length  of  stroke  in  feet.  Multiply  this  product  by  constant  12,- 
000,000.  Second,  square  the  number  of  revolutions,  multiply  this 
by  the  diameter  of  the  wheel  in  feet.  Divide  the  first  by  the 
second  and  the  quotient  is  the  proper  weight  for  thf  fly-wheel  in 
ptitinds,  C.  C.  Habtland. 

•H  5.  What  are  the  causes  of  the  recent  reversion  from  ver- 
tical to  horuoatal  gas  engines  ? 

The  horizontal  gas  engine  is  easier  to  gel  at  than  the  vertical, 
especially  when  ihe  gas  and  air  valves  are  located  so  that  it  is 
necessary  to  climb  to  a  platform  to  reach  them,  the  crank-case 
bearings  in  such  case  being  more  likely  to  be  neglected  on  account 
of  their  inaccessibility.  Splash-oiling  from  the  crank  case  is 
far  from  being  the  best  means  of  lubrication,  and  the  multiplicity 
of  bearings  to  the  crank  shaft  increase  the  liability  to  trouble. 
Tandem  cylinders  are  preferable  to  side-by-side  cylinders. 

S.    S,    LVG.MAN. 

Strictly  speaking,  there  has  been  no  reversion  to  horizontal 
gas  engines,  as  vertical  engines  are  widely  used,  mostly  of  the 
single-acting  type.  The  horizontal  design  presents  many  good 
features  leading  to  greater  stability,  rigidity  of  structure,  lower 
cost  of  construction.  More  esijecially  is  it  adaptable  to  the  tan- 
dem-cylinder arrangement  that  has  proven  desirable  in  large 
double-acting  engines  where  two  power  strokes  per  revolution  are 
desired,  such  as  is  the  case  in  driving  alternating-current  genera- 
tors for  parallel  working,  J.  R.  BlliBlNS. 

H  6,  What  is  the  best  efficiency  known  of  any  type  of  steam 
engine  from  the  coal  pile  to  the  switchboard?  Ditto,  steam  tur- 
binea. 

Steam-engine  plants  rarely  get  lielnw  ,^.5  pounds  of  good  coal 
per  kilowatt-hour  generated,  even  in  railway  plants  with  high 
load  factors.  Steam-turbine  plants  are  considerably  more  econom- 
ical, running  down  to  a  minimum  of  2.5  pounds  on  good  coal. 
Producer-gas  engine  plants  easily  outstrip  steam  plants  on  the 


72  H— ENGINES  H     7 

score  of  economy.    A  small  industrial  plant  near  Buffalo,  of  le^s 
than  500-kilowatt  capacity,  equipped  with  vertical  three-cylinder 
single-acting;  gas  engines,  has  been  giving  24-hour  service  for  tl-ie 
past  eighteen  months  on  less  than  2.25  pounds  of  bituminous  coa] 
per  kilowatt-hour  guaranteed.    With  the  average  load  factor,   at 
present  alK)ut  55  or  60  per  cent,  the  coal  consumption  is  even 
lower— close  to  two  pounds  per  kilowatt-hour,  and  at  times  on 
heavy  load  the  plant  has  run  on  1.8  pounds  per  kilowatt-hour,  cor- 
responding to  about  1. 1 5  pounds  per  brake  horse-power-hour  av- 
erage through  the  day.  J.  R.  Bibbins. 

H  7.  Will  engines  govern  as  closely  under  variation  of  steam 
pressure  as  under  variation  in  loadf 

IVoperly-dcsigned  engines  with  sufficient  fly-wheel  capacity 
should  govern  more  closely  under  variation  of  load  than  under 
variation  of  steam  pressure.  F.  D.  Sampson. 

No.  The  speed  will  drop  more  for  a  decrease  in  steam 
pressure  than  for  an  increase  in  load.  This  is  especially  true  of  a 
comixnnul  engine  running  non-condensing.       H.  D.  Larrabee. 

No :  creeping  steam  pressure  is  the  most  difficult  for  a  gov- 
ernor to  hatuile.  L.  W.  Greene. 

\o.  F.  R.  Spiller. 

H  8.  Will  a  stationary  engine  pull  the  same  load  as  well 
running  under  as  running  over! 

It  is  a  nuutor  of  vlosij;:!!  of  the  engine.  In  running  under,  the 
V ross  head  will  exert  by  far  the  i^reater  pressure  against  the  upper 
cv.iv-.c  Ivir.  w  hioh  ;v.a\  Uvn  be  stn^nc  enousrh  10  stand  it  If  it  is. 
.i!*v;  av.\  i^:hcr  parts  against  which  the  pressure  is  reversed  are  also 
.  •  s*.:T*v:o!*.:  stroncth.  the  er.cnt^  shouM  run  as  well  one  way  a 
:'/o  V  :hv  V  Th.o  rwkor  ot  :hc  ov.sz^r.e  shou'.d  be  the  one  to  answer 
:' •>  vv.^  >:\  r  W.  H.  Thomson,  Jr. 

; -vTv  v'\  .:.■  'v  r.^  J :t:crc!vc,  A".:hoi:ch  it  is  unusual  to  see 
'  ,^'.v',;:v\*  Sv^-'o  a:::h.^r:::e>  o'aiTV.  undue  wear  on  upper 
.  ,-..  \,;  F.  D.  Sampson. 
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Yes ;  but  it  will  be  necessary  to  keep  the  cross-head  tight  to 
prevent  hammering.  H.  D.  Larrabee. 


Xo  difference.  F.  R.  Spiller. 

Walter  Flint. 


H  9.    What  are  the  allowable  pressures  per  square  inch  in 
engine  bearings,  cross-head  pin,  crank  pin  and  main  bearing? 


It  is  usual  practice  to  allow  125  to  150  pounds  per  square  inch 
of  projected  area,  though  this  varies  in  the  type  and  make  of 
engine.  A.  E.  Walden. 


H  10.  How  can  70a  determine  the  pressure  on  the  glides  of 
a  horizontal  engine  for  a  given  position  of  the  cross-head  ? 

Indicate  the  engine  and  note  the  effective  pressure  for  the 
given  position  of  the  cross-head.  This  pressure  per  square  inch 
times  the  effective  piston-area  in  square  inches  give  the  total  hori- 
zontal push  or  pull  in  pounds.  Knowing  the  position  of  the 
cross-head  gives  at  once  the  position  of  the  crank  which  deter- 
mines the  angle  made  by  the  connecting  rod  with  the  horizontal. 

Then  suppose: 

P=pressure  per  square  inch  for  given  position  of  the  cross- 
head.  /4=effective  area  of  piston  in  square  inches.  Then  F, 
the  total  horizontal  force,  is  equal  to  PA.  Let  the  line  F  represent 
the  horizontal  force  and  A  the  angle  made  by  the  connecting  rod 
with  the  horizontal.  Then  P,  the  pressure  on  the  guides,  is  equal 
to  F  tangent  a. 

Another  method  of  getting  the  same  thing  is  to  take  a  plumb 
line  up  from  the  centre  of  the  crank-pin  for  the  given  position 
of  the  cross-head,  measure  the  distance  from  the  centre  of  the 
crank-pin  to  a  horizontal  line  through  the  centre  of  the  cross- 
head,  and  measure  the  distance  along  the  horizontal  line  from 
the  centre  of  the  cross-head  to  the  point  vertically  above  the 
centre  of  the  crank  pin.     The   vertical   distance  will   then   be 
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represented  by  the  line  P  and  the  horizontal  distance  by  the  line 
F  in  the  diagram  below : 


X. 


Then  the  pressure  on  the  guides  will  be  F  times  the  vertical 
distance  divided  bv  the  horizontal  distance.       H.  D.  Larrabee. 

H  11.  Give  information  in  regard  to  snccessfnl  parallel 
operation  of  alternators  driven  by  gas  engines. 

Two  soo-hp  Westinghouse  heavy-duty  gas  engines  of  the 
horizontal  double-acting  type  are  operating  the  entire  urban  and 
interurban  system  between  Warren,  Pa.,  and  Jamestown,  N.  Y. 
Owing  to  the  small  number  (3)  of  heavy  (35-ton)  interurban 
cars  in  service  at  any  one  time,  the  heavy  grades  and  sharp 
curves,  the  variation  of  load  on  the  engines  is  extremely  violent, 
yet  they  are  handling  this  load  without  any  troubles  from  aher- 
nating-currcnt  parallel  operation  or  other  causes.  Expenses  for 
fuel  are  about  seven  cents  per  car-hour  average.  A  dozen  or 
more  plants  of  from  two  to  five  units  of  the  vertical  single-acting 
type  are  operating  successfully  in  parallel  on  various  classes  01 
power  service.  J.  R.  Bibbins. 

H  12.  If  a  gas  engine  and  producer  can  be  installed  at  10 
low  a  cost  as  is  claimed,  can  be  mn  so  economically  and  rega* 
lated  so  closely,  why  are  not  more  large  gas-eng^e-driven  units 
installed? 

The  builders  of  large  gas-engines  (looohp  up)  have  demon- 
strated conclusively  that  their  guarantees  in  fuel  consumption  ant' 
regulation  are  within  reason.  But  the  question  of  maintenance 
and  its  increased  cost  over  steam,  which  in  some  cases  exceeds  the 
saving  in  fuel,  with  the  factor  of  interruptions  in  service  con- 
siderably enlarged,  robs  the  proposition,  as  a  whole,  of  its  golde 
hue.  Hut,  notwithstanding  this  condition,  gas  producers  in  con- 
nection with  gas  engines  are  possessed  of  real  merit  and  before 
the  proposition  is  thrown  to  one  side  it  deserves  a  thorough  inves- 
tigation. H.  M.  Beardslev. 
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Because  first  cost  is  considerably  greater ;  because  fuel  is  only 
t  rare  cases  so  high  in  this  country  as  to  warrant  the  additional 
ivestment;  because  high-grade  gas  engines  have  only  recently 
in  this  country)  been  placed  on  the  market.       H.  A.  Strauss. 

This  question  probably  refers  to  suction  producer  plants  in 
nail  sizes.  Popular  prejudice  and  cheap  fuel  are  largely  rc- 
lonsible  for  the  comparatively  slow  advancement  of  the  gas- 
^ine  art,  High  cost  of  fuel  is  forcing  the  adoption  of  gas 
>wer,  J,  R.  BiBDiNs. 

Small  producer-gas  engine  economy  and  regulation  are  mostly 
n  the  old  country"  or  on  paper,  at  this  writing. 

L.  W.  Greene. 

H  13.  What  would  be  the  coat  of  a  500-hp  gas  prodacer 
vctedT 

H  14,  For  a  lighting  plant  in  small  towns  of  ISOO  to  3000 
Ked  population,  have  gasolene  engines  used  as  prime  movers 
roved  snccessful?  How  do  the  plant  investment  and  the  economy 
'  operation  compare  with  those  of  the  usual  steam-engine  plants  i 

No :  some  gasolene  engines  operate  fairly  well,  but  the  C'  ist 
f  gasolene  prohibits  their  use. 

Oil  engines  are  perhaps  more  economical,  especially  the 
"ude-oil  engine.  However,  producer  gas  and  a  good  gas  engine 
ill  best  fulfil  the  requirements.  W.  W.  Fuller. 

Gasolene  engines  are  unreliable.  L.  W.  Greene. 

H  16.  How  long  are  gas  engines  capable  of  operating  con- 
nuously  without  abnormal  deterioration? 

A  650-hp  Westinghouse  engine  of  the  vertical  three-cylinder 
ngle-acting  tvpe  has  a  record  of  forty  days  (twenty-four  hours) 
linterrupted  run  under  a  load  of  gas  compressors  with  abso- 
tely  no  mishap  or  evidences  of  undue  deterioration.  A  small 
igine  of  [he  same  type  has  run  1157  hours,  or  over  forty-eight 
lys,  without  stopping,  and  a  total  of  8230  hours  with  but  0.6  per 
nt  shutdown. 

In  a  500-hp  pumping  plant  on  the  Alleghany  river  each  gas- 
Igine  unit  regularly  operates  from  96  to  98  per  cent  of  th" 
apseii  time.  J.  R.  Bibbins. 
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H  16.  What  net  efficiency  is  obtainable  in  every-day  opera- 
tion firom  (a)  \sbs  engines  and  (b)  prodncer  power  plants  of 
moderate  capacity  as  compared  with  steam  f 

(^a)  A  high-g:rade  gas  engine  will  show  24-25  per  cent  ef- 
ficiency at  full  load :  a  steam  engine  of  similar  character  15-18  per 
cent. 

(h)  A  450-kilowatt  producer  plant  using  bituminous  coal 
and  W'estinghouse  engine  gives  an  average  net  plant  efficiency 
of  13  per  cent  at  two-thirds  load  factor,  and  has  given  15  per  cent 
efficiencv  under  hea\-ier  load. 

The  average  steam  plant  operates  under  10  per  cent;  prob- 
ably from  7  to  8  per  cent.  A  40,ooa-kilowatt  railway  plant  in 
New  York  city  operating  on  66  per  cent  load  factor  has  given  10.3 
|H^^  cent  efficiency.  J.  R.  Bibbins. 

H  17.  How  does  the  cost  of  power  compare  with  gas  and 
steam? 

llJe  rcix^rts  below  on  largest  gas  power  plant  in  London 
cvMuparcvl  with  steam  plants  in  x-icinit}-  doing  same  service. 
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I— TXTBBINES 

I  1.  Will  the  Be  Laval  steam  turbine  of  50  to  100  hone- 
power  replace  a  modem  high-speed  engine  satisfactorily  and  show 
a  gain  in  economy? 

Yes,  with  proper  pressure. 

C.  K.  N.,  N.  Y.  Ed.  Co. 

The  De  Laval  steam  turbines  claim  to  and  actually  do 
compete  with  Corliss  compound  engines  in  their  economies  and 
general  performance.  C.  D.  Chastenev. 

I  2.  What  advantage  has  the  600-kilowatt  turbine  over  the 
800-kilowatt  engine  where  the  question  of  space  need  not  be  con- 
sidered? 

Flexibility.  C.  K.  N.,  N.  Y.  Ed.  Co. 

The  most  important  advantages  of  a  properly  designed  500- 
kilowatt  turbine  over  a  reciprocating  engine,  in  cases  where  floor 
space  is  not  important,  are  that  its  care  and  maintenance  will 
involve  much  less  expense,  and  that  its  efficiency  at  light  load 
and  overload  will,  under  favorable  conditions,  be  decidedly  bet- 
ter ;  the  efficiency  of  reciprocating  engines  falls  rapidly  with 
overloads,  while  that  of  a  soo-kilowatt  turbine  will  generally 
be  maintained  or  will  improve  to  a  point  of  high  overload.  This 
aflfords  better  economy  and  greater  overload  capacity  with  a 
given  steam  supply.  W.  L.  R.  Emmet. 

The  economy  of  a  500-kw  or  any  other  size  of  steam  turbine 
over  a  reciprocating  engine  of  similar  capacity  is  not  only  gov- 
erned by  the  type  of  apparatus  compared,  but  is  also  almost 
AvhoUy  governed  by  local  conditions.     Eliminating  the  saving 
in  space  and  the  attendant  saving  of  interest  and  depreciation 
on  the  investment  in  building  and  land  resulting  from  the  saving 
of  space,  there  would  result  savings  in  the  cost  of  equipment. 
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installations,  attendance,  oil,  repairs,  renewals  and  depreciation; 
and  the  further  the  load  factor  departs  in  eitlier  direction  from 
designed  full  load,  the  greater  we  should  expect  the  saving  to  be 
in  the  cost  of  water  and  fuel.  In  fact,  there  is  no  item  of  either 
first  cost  or  operation  that  should,  under  any  conditions,  be 
greater  with  a  properly-selected  and  properly-installed  steam  tur- 
hine  than  with  the  same  selection  and  installation  of  reciprocating 
engine.  There  is  every  reason  to  expect  a  saving  on  most  items 
and  a  strong  possibility  of  a  saving  on  every  item  of  cost  con- 
nected with  the  purchase,  installation  and  operation.  Therefore, 
local  conditions  govern  the  degree  of  saving,  and  this  question 
can  not  be  answered  specifically.  Chas.  B.  Burleigh. 

Probably  the  only  advantage  that  a  turbine  of  this  size  has 
over  a  reciprocating  unit  of  the  same  size  is  the  redaction  in  the 
cost  of  foundations.  H.  A.  Str.\uss. 

Five  hundred-kilowatt  turbine  has  the  advantage  of  a  500- 
kilowatt  engine  in  simplicity  of  operation ;  absence  of  large  num- 
ber of  moving  parts:  reliability  of  operation:  overload  capacity; 
increased  economy.  Geo.  N.  Tidd. 

Outside  of  the  unquestioned  lower  cost  of  lubrication  and 
repairs,  this  (|uestion  is  distinctly  *'up  to"  the  oi>erating  man.  The 
following  extract  from  the  Marine  Rcz'iczi*  admits,  though  under 
protest,  the  ptunts  at  issue: 

THE    RECEEPROCATIN'    MON. 

Oh.  wacsomc  'oor  that  saw  the  birth 

O'  turbine  tht-Krhts  in  Pairsons'  held: 
I  wcosh  that  I  wis  aflf  the  earth. 

Ot  else  the  turbine  men  wis  deid. 

Im  a  receepr«»catin'  mon  : 

I  luve  lae  hear  the  bearin'  bump. 
Or  yet  the  pision  i;rv)an  and  ^runt 

That's  rele>;ated  lae  a  bK>omin'  pump. 

This  \vhurli>;ee»;in'  thinvr  I  hate. 

For  whutna  ijude  is  it  lae  dae  ? 
Far  sac  th«»  learsv^mc  thinvj  gvrate 

itars  me  piur  stummuck  glang  aglay. 
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I  widna  care  if  it  had  ocbt 

Tae  heed  a  tender  fitter's  haund. 
But  it  rins  sae  weal  sin  ii  was  bocht, 

I  hivna  bad  tae  slack  a  glaund. 

I  hate  the  tribe  o'  wburligeegs  ; 

It's  jist  a  pinch  o'  steam,  then  '*  Scatt." 
I'm  a  recceprocatin'  mon  ; 

I  stann  or  fa*  wi'  Jeemie  Watt. 

(Robert  Burns  and  others,  including  Gavin  Hamilton.) 

J.  R.  BiBBINS. 

I  3.  Can  a  steam  turbine  be  operated  on  the  back  pressures 
icountered  in  good  steam-heating  practice,  with  the  same  econ- 
ny  as  a  good  reciprocating  engine  of  the  Corliss  or  four-valve 
rpe? 

The  steam  consumed  by  a  Curtis  turbine  working  down  to 
le  atmosphere  will  generally  be  about  twice  as  much  as  that 
hich  it  requires  with  a  good  vacuum.  With  saturated  steam 
le  consumption  will  range  from  about  32  to  40  pounds  per 
ilowatt-hour  with  turbines  of  different  sizes  and  speeds.  The 
>n-condensing  steam  economy  of  the  best  turbines  is  probably 
ightly  inferior  to  that  of  the  best  compound  reciprocating  en- 
nes  at  full  load.  Since  the  turbine  costs  much  less  to  operate 
id  maintain,  and  since  steam  economy  is  generally  not  important 
here  steam  is  used  for  heating,  it  will  never  be  advantageous 
use  a  reciprocating  engine  instead  of  a  turbine  for  this  pur- 
>se.  W.  L.  R.  Emmet. 

Few  reliable  data  regarding  actual  economies  while  oper- 
ing  under  back  pressures,  but  from  data  obtainable  regarding 
eir  general  performance  after  continuous  service,  would  not 
'sitate  to  favor  the  turbine  because  of  its  essential  simplicity. 

C.  D.  Chasthixev. 

Two  Parsons  type  turbines  are  operating  satisfactorily  in 

strict  heating  plants  in  the  Middle  West,  notably  at  Columbus. 

the  turbine  is  not  especially  designed  for  non-condensing  work 

vill  probably  show  a  higher  water  rate  than  the  steam  cni>;ino 
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installed  for  this  purpose,  but  as  it  is  frequently  desired  to  run 
condensing  during  the  warm  weather  this  is  not  an  undesirable 
feature.  A  Westinghouse-Parsons  turbine  designed  for  non-con- 
densing work  has  shown  water  rate  as  low  as  23  pounds  at  full 
load  with  atmospheric  back  pressure. 

Francis  Hodgkinsox. 

Steam  turbine  can  not  be  operated  with  the  same  economy 
as  reciprocating  engine  upon  back  pressure. 

Geo.  N.  Tidd. 

Fred.  W.  C.  Bailey. 

C.  D.  W.,  N.  Y.  Ed.  Co. 

• 

I  4.  What  troubles,  if  any,  have  been  encountered  in  rnn* 
ning  turbines  of  the  horizontal  type  against  pressures  of  16  to  iO 
pounds  absolute;  also  of  the  vertical  type,  and  if  remedied,  how? 

In  order  to  get  good  efficiency  from  a  steam  turbine  there 
should  be  as  good  a  vacuum  as  possible  on  the  exhaust  side. 
If  the  back  pressure  mentioned  is  from  heating  system  and 
parties  wish  to  operate  steam  turbine  it  would  be  better  to 
install  enough  radiating  surface  in  system  to  make  an  atmospheric 
condenser  out  of  heating  system,  such  as  the  Pall  or  Johnson 
system.  H.  B.  Johnson. 

Apparently,  no  serious  troubles  have  been  experienced, 
except  the  demands  on  the  coal  pile.  Fred.  W.  C.  Bailey. 

Xo  trouble  should  be  experienced  in  running  a  horizontal 
turbine  against  this  pressure,  but  an  inspection  of  any  turbine 
steam-consumption  curve  will  show  that  the  steam  consumption 
when  running  against  such  pressure  is  about  double  what  it 
would  be  for  condensing  operation,  therefore  requiring  prac- 
tically double  boiler  capacity  for  the  same  output. 

H.  A.  Strauss. 

I  5.  Quote  any  actual  tests  made  on  a  Parsons  steam-turbine 
station  running  condensing,  giving  the  coal  consumed  per  hour 
when  operating  with  no  load  with  generator  at  full  voltage  only. 
State  steam  pressure  and  number  of  auxiliary  engines  in  use. 
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The  coal  consumption  of  a  station  running  idle  is  so  largely 
affected  by  methods  of  handling  fires,  and  by  station  losses  outside 
of  the  turbines,  that  any  data  along  this  line  would  be  worthless. 
The  looo-kw  Westinghouse-Parsons  turbine  tested  by  the  Na- 
tional Electric  Light  Association  at  Hartford  required  2684 
pounds  of  water  per  hour  running  light  and  20,000  pounds  per 
hour  at  a  little  over  full  load.  J.  R.  Bibhins. 

I  6.  In  operating  a  Parsons  steam-tnrbine  station  condens- 
ing, qnote  actual  results,  giving  pounds  of  coal  consumed  per  hour 
per  kilowatt-hour  recorded  at  the  switchboard. 

A  2000-kw  Westinghouse-Parsons  railway  turbine  plant  in 
Ohio  shows  2-99  pounds  Ohio  slack  per  kilowatt-hour  on  turbine 
plant  alone;  about  four  pounds  with  50  per  cent  additional  plant 
capacity  in  reciprocating  engines.  J,  R.  Bibbins, 

I  7.  What  temperature  of  superheated  steam  gives  the  best 
results  on  a  Curtis  turbine  I 

Curtis  turbines  have  been  operated  successfully  with  as  much 
as  25a  degrees  of  superheat,  and  with  the  later  types  of  valve 
mechanism  there  will  be  no  trouble  caused  by  superheat  even  in 
this  high  degree.  The  actual  fuel  saving  accomplished  by  super- 
heating is  a  much  disputed  point,  and  tlie  evidences  relating  to 
this  subject  are  very  contradictory.  From  theoretical  considera- 
tions it  seems  probable  that  there  is  appreciable  economy  with 
superheating.  The  gain  in  water  rate  of  a  turbine  with  100 
degrees  of  superheat  amounts  to  about  seven  per  cent  and  the 
rate  of  gain  is  about  uniform  from  no  superheat  up  to  about 
200  degrees.  Recent  investigations  concerning  total  heat  of  super- 
heated steam  indicate  that  steam  of  175  pounds'  pressure  and  100 
degrees  superheat  carries  from  four  per  cent  to  five  per  cent 
more  heat  units  than  saturated  steam  of  the  same  pressure.  Very 
elaborate  and  perfect  investigations  recently  made  at  Munich  give 
the  latter  figure,  which  leaves  rather  a  small  margin  for  gain  by 
superheating,  even  with  the  most  perfect  apparatus. 

W.  L.  R.  Emmet. 
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The  Curtis  turbine  is  adapted  to  the  use  of  any  degree  of 
superheat  and  the  steam  consumption  is  reduced  as  the  superheat 
is  increased.  Other  results,  so  far  as  the  Curtis  turbine  is  ron- 
cemed,  are  not  affected  by  superheat.  The  Curtis  turbine  benefits 
in  economy  from  superheat  of  as  iiigh  a  temperature  as  can  be 
obtained  up  to  a  point  where  the  fuel  necessary  to  produce  it  does 
ni.it  represent  a  cost  in  excess  of  the  saving  effected. 

Chas.  B.  Burleigh. 

I  8.  Wliich  is  better  for  nse  on  the  stepbearin^  of  a  Cnrtii 
turbine — water  or  a  first-class  oil? 

In  a  Curtis  turbine  there  is  more  or  less  leakage  to  the  step 
bearing,  so  that  if  oil  is  used  it  soon  has  so  much  water  mixed 
with  it  that  an  emulsion  is  formed,  which  is  a  very  poor  lubricant, 
Therefore,  if  oil  is  used,  a  cheap  grade  is  quite  as  good  as  first- 
class  oils.  H.  T.  Hartman. 

Water  has  recently  been  adopted  in  connection  with  siep- 
bearings  and  lower  steady -bearings  of  many  vertical -shaft  Cur- 
tis turbines,  on  account  of  tlie  inconvenience  in  handling  oil  and 
maintaining  a  vacuum  packing,  which  is  necessary  where  oil  is 
used.  The  operation  is  in  most  cases  as  good  with  water*as  with 
oil,  but  in  several  cases  the  change  has  caused  trouble.  The  thick- 
ness of  step-bearing  film  is  less,  tlie  cushioning  effect  of  steady- 
bearing  is  less,  and  there  is  consequently  less  margin  for  imper- 
fections of  balance  and  alignment.  .Ml  machines  arc  so  construci- 
ed  that  oil  can  be  used  if  for  any  reason  water  is  found  to  be 
undesirable.  W.  L.  R.  Emmet. 

The  best  lubricant  for  the  step-bearing  of  a  Curtis  turbine 
is  a  good  grade  of  mineral  oil.  This  should  not  be  loo  heav)' 
in  viscosit>%  and  if  too  light  would  approach  the  defects  of  the 
low  viscosity  of  water.  .A  film  of  oil  will  preserve  a  bearing  from 
lUEtdation  as  well  as  from  wear.  Flobi's  R.  Baxter. 

Water :  as  in  the  remote  possibility  of  excessive  friction  the 
water  will  vaporize,  leaving  absolutely  clean  surfaces,  while  unds 
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K  same  conditions  oil  would  carbonize,  and  carbon,  being  ex- 
femely  hard,  would  tend  to  result  in  vicious  cutting. 

Chas.  B.  Burleigh. 

Water.  F.  H.  SpiLLEk. 

I  9.  Wbich  gives  better  results  on  the  stepbearing  of  a 
irtis  turbine — oil  cooled  by  water  coil  or  oil  not  cooled  and  used 
I  a  temperature  of  160  degrees  T 

Oil  at  160  degrees  Fahrenheit  will  be  just  as  satisfactory  as 
lubricant  for  step-bearings  and  lower  steady-bearings  as  cooler 
l.  If  the  oil  were  allowed  to  rise  to  the  boiling-point  of 
»ter,  as  it  would  if  operated  non-condensing  without  a  cooler, 
I  lubricating  effect  would  be  very  much  reduced,  but  it  would 
resumably  be  still  a  better  lubricant  than  water  which  is  used 
Kcessfully  in  many  cases.  W.  L.  R.  Emmet. 


Oil  is  supplied  to  bearing  surfaces  for  two  reasons:  First, 
( reduce  friction,  and,  second,  to  conduct  away  the  heat  occa- 
oned  by  friction.  An  oil  that  answers  the  second  purpose  should 
t  kept  at  such  a  temperature  as  will  best  serve  its  purpose  on 
te  bearings.  As  the  oil  increases  in  heat  it  loses  its  viscosity 
id  where  it  may  have  an  ample  factor  of  safety  at  too  degrees, 
le  same  oil  used  at  160  degrees  would  have  a  considerably 
kialler  factor.  Flohus  R,  Baxter. 


There  being  no  metallic  friction  in  the  step-bearing,  the  tem- 
^ture  of  the  lubricant  is  of  no  moment  so  far  as  the  bearing  is 
mcemed.  Chas.  B.  Burleigh. 


I  10.  Has  a  Curtis  turbine  in  which  water  is  used  on  the 
icp-bearing  been  known  to  go  down  on  the  stepT 

1  believe  there  have  been  a  number  of  cases  where  the  step- 
Baring  has  gone  down  on  the  step,  but  it  does  not  seem  to 
*ve  been  followed  by  any  serious  results.     In  fact  the  turbine 


was  started  without  any  change  whatever  and  has  been  running 
ever  since.  Using  an  accumulator  of  sufficient  size,  there  is 
very  little  excuse  for  such  an  accident.  H.  T.  Habtm.hn, 


There  have  been  a  good  many  cases  of  step-bearing  failures 
with   water  lubrication.     AH   of  these  presumably   arise   from 
imperfection  of  alignment  or  balance,  or  from  too  great 
ance  in  some  of  the  shaft  bearings.  W.  L.  R.  Emmi 


A  number  of  instances  are  known  where  ihe  two  blocks  in  the 
step-bearing  of  the  Curtis  turbine  have  come  together  on  account 
of  the  failure  of  the  water  pressure,  without  serious  result.  In 
one  instance,  it  was  not  even  known  that  the  blocks  had  conit 
together  until  at  a  later  date  when  the  step-bearing  was  taken 
down  for  examination  it  was  seen  that  the  surfaces  had  been 
rubbing.  I.  E.  Moulthop, 


in  the  I 


The  pressure  has  been  destroyed  in  the  step  of  a  Curtis 
turbine  many  times  with  little  or  no  bad  effect;  in  fact,  the  step  - 
blocks  are  surfaced  in  position  by  running  at  a  low  speed  without^ 
lubricant.  Ch.\s,  E.  Burl£Igh. 


I  11.  Are  the  blades,  and  discs  holding  same,  in  Ctutii  ttit — 
bines  stiff  enough  to  prevent  rubbing  when  heavy  flnotnations  t^E 
load  ooonrl 

The  material  from  which  the  blades  of  a  Curtis  turbine  ax-* 
milled  is  of  greater  width  than  the  blades  when  complete<3: 
under  no  conditions,  therefore,  can  the  blades  come  in  contact  witJj 
anything  other  than  the  actuating  fluid. 

Chas.  B.  Burleigh. 

The  blades  of  discs  of  Ctirtis  turbine  have,  in  our  experience. 
been  amply  stiff  to  prevent  rubbing  during  heavy  fluctuations  of 
load.  The  PHii-AOEr.paiA  Electric  Co, 

We  have  been  operating  Curtis  turbines  on  a  combined  rail- 
way and  lighting  load,  and  in  the  past  fourteen  months  have  had 
no  trouble  with  blades  and  discs.  T.  H.  T.  &  L.  Cn 


ha  I— TURBINES  83 

I  ihink  so.  Have  two  turbines  in  use  and  experience  no 
rouble.  Ralph  R.  Laxton. 

I  12.  (a)  Have  members  ever  heard  of  the  striking  of  the 
ttckets  of  a  Curtis  turbine?  (b)  How  do  these  backets  wear  in 
Ml 

(a)  It  is  a  physical  impossibility  for  the  Curtis  buckets  to 
Tike. 

(b)  I  have  inspected  the  buckets  of  a  600-kw  Curtis  turbine 
lat  has  been  in  continuous  operation  for  some  five  years  and  have 
liled  to  discover  any  evidence  of  wear. 

Chas.  B.  Burleigh. 

We  have  never  heard  of  the  striking  of  the  buckets  of  the 
jirtts  turbine,  properly  erected,  (b)  Wear  on  buckets  with  dry 
team  seems  to  be  nil.  The  Philadelphia  Electric  Co. 

I  have  not.     Buckets  seem  to  wear  well. 

Ralph  R.  La."{ton. 

I  13.  In  steam-turbine  practice  how  high  should  the  Tacnnm 
I  maintained  to  secure  the  best  economy  of  operation? 

To  secure  the  best  economy  with  a  steam  turbine,  as  with  a 
•ciprocating  engine,  the  vacuum  should  be  perfect.  Of  course 
lis  is  out  of  the  question  in  either  case,  but,  as  the  turbine  and 
mnections  present  li;ss  opportunity  for  air  leaks,  it  is  possible  to 
aintain  a  higher  vacuum  than  with  a  reciprocating  engine  and 
e  turbine  benefits  from  it  in  economy.  It  is  comparatively  a 
nple  matter  to  maintain  with  a  Curtis  turbine  a  vacuum  result- 
g  in  from  one  to  two  inches  absolute  back  pressure  in  the 
nidenser.  Chas.  R.  FU'WI-eigh. 

Depends  to  a  large  extent  upon  quantity  and  maximum  tem- 
■rature  of  cooling  water  available  and  type  of  turbine,  27.5-inch 
referred  to  thirty-inch  barometer)  has  proven  quite  suitable  in 
'arsons-type  turbine  plants  and  comparatively  easy  to  maintain, 
►n  tide  water,  or  other  large  bodies  of  water,  or  witli  artesian 
tells,  a  higher  vacuum  can  easily  be  maintained  at  such  small 
icrease  in  cost  that  it  is  usually  fmmd  profitable.  J.  R.  BiBBiNS, 


The  steam  turbine  is  especially  adapted  for  giving  good  re- 
sults with  a  high  vacuum.  It  is  usually  economical  to  maintain 
the  vacuum  at,  say,  28.5  inches  when  referred  to  a  thirty-inch 
baroineter.  An  exception  to  this,  or  reason  for  lower  vacuum, 
would  be  a  condition  when  cost  to  maintain  vacuum  is  extreme, 
due  to  high  temperature  or  unusual  Hft  of  circulating  water. 

P.  JUNKEBSFIELD, 

We  understand  that  vacuum  should  not  be  less  than  twecty- 
six  inches  to  secure  good  results.  We  have  in  our  turbine  plant 
been  able  to  maintain  vacuum  of  twenty-eight  and  twenty-mne 
inches,  and  have  with  500-kw  turbine  secured  coal  consumption  of 
4.5  pounds  per  kilowatt-hour  and  with  1500-kw  turbine  3.5 
pounds  per  kilowatt-hour,  using  Indiana  bituminous  slack  coal. 
T.  H.  T.  &  L. 


All  tilings  considered,  at  twenty-eight  inches  referred  to  thir- 
ty-inch barometer.  H.  A.  Stradss. 


Not  under  twenty-* 


C.  K.  N.,  N.  Y.  Ed.  Co. 


I  14.  Has  experience  in  the  operation  of  steam  torbino 
indicated  the  necessity  or  desirability  of  havingr  a  mechaiiical 
bnka,  water  rheostat  or  other  means  of  stoppii^;  the  turbines  T 


This  is  a  point  that  has  never  been  raised  except  in  connec- 
tion with  the  Curtis  vertical-shaft  turbine,  and  while  a  brake 
was  originally  designed  for  the  purpose  of  bringing  this  ma- 
chine to  rest,  it  was  al>andoned,  as  it  has  generally  proved  satis- 
factory to  leave  the  field  on.  on  renwv-ing  load  and  shutting  ofi 
steam  and  breaking  the  vacuum.  Chas.  B.  BtniLBiGB. 

I  18.  What  is  the  comparison  in  steam  consumption  per 
indicated  hor^e-power  of  steam  turbines  and  reoiprocsting  enginei, 
both  of  same  oapaoity.  being  operated  under  the  same  conditions, 
with  varying  loads  1 


From  the  fact  thai  it  is  impossible  to  obtain  a  steam  diagram 
fnim  a  sli^.im-turhinc,  then?  can  be  r>o  comparison  of  steam  con- 
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ibniplion  per  indicated  horse-power;  it  must  he  estimated.  As 
be  output  of  the  turbine  can  to-day  be  used  only  through  the 
igency  of  an  electric  generator  and  the  interest  of  this  association 
tl  it  is  wholly  from  an  electrical  point  of  view  and  as  its  interest 
D  the  engine  is  and  has  always  been  from  the  same  point  of 
(iew,  it  would  seem  more  equitable  that  comparisons  and  guar- 
ntees  on  prime  movers  for  electric  stations  be  made  on  the 
tasis  of  the  relation  that  the  input  bears  to  the  output.  The  inpii' 
B  steam  measured  by  weight  and  the  resulting  output  is  electricity 
Measured  in  watts.  For  the  reason  that  it  is  extremely  difficult,  if 
K>t  impossible,  to  obtain  reliable  figures  under  the  same  conditions 
itrith  varying  loads.  I  do  not  think  figures  to  answer  this  question 
ire  available.  It  is  particularly  difficult  to  obtain  these  figures 
It  a  fi-sed  load,  but  the  writer  is  familiar  with  a  recent  test 
in  New  England  where  a  reciprocating  engine  and  Curtis  turbine 
were  tested  on  the  same  load,  boiler- pressure,  superheat  and 
rscuuni,  and  the  turbine  economy  was  18  percent  better  than  that 
of  the  engine.  Ch.\s.  B.  Burleioh. 


Good  engineering  would  not  countenance  operation  ''under 
^  same  conditions"  because,  all  things  considered,  a  condensing 
teciprocating  engine  operates  most  economically  at  26  inches 
^cuum  (30-inch  barometer)  and  a  steam  turbine  at  28  inches 
facuum  (30-inch  barometer).  H.  A.  Strauss. 

Indicated  horse-power  of  the  steam  turbine  can  only  be  ob- 
Bined  by  assuming  its  efficiency  as  corresponding  with  mecban- 
sal  efficiency  in  recijirocating  engines;  thus,  assuming  a  very 
(verage  figure  of  90  per  cent  efficiency,  a  medium-size  tur- 
line  ( West) nghouse- Parsons  type)  would  give  a  water  rate  of 
(1.9  pounds  per  i.h.p.-hour  on  saturated  steam  and  10.5  pounds 
ipr  i.h.p.-hour  on  moderate  superheat.  J.  R.  Bibbins. 

I  16.  What  is  the  difference  of  economy  between  a  recip- 
ocating  engine,  "Atlas"  type,  and  a  Curtis  turbine.  5000-kw  units, 
jt  their  nonnal  load;  also  the  difference  in  pounds  of  steam  between 
i^mal  and  light  loads? 
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I  17 


I  17.  What  is  the  known  differenoe  in  efficiency  of  the 
station  where  reciprocating  engine  exhausts  direct  into  condenur 
and  that  where  the  reciprocating  engine  exhausts  into  low-presi- 
ore  turbine,  which  then  exhausts  into  condenser  f 

I  18.  Has  the  vertical-type  turbine  any  material  advantage 
over  the  horizontal  type  in  the  matter  of  compactness?  How  do 
they  compare  in  modem  turbine  stations? 

Per  se,  the  vertical  turbine  has  some  advantage  in  the  matter 
of  net  floor  space,  but  usually  requires  more  actual  floor  space  on 
account  of  the  extra  area  required  for  the  installation  of  numer- 
ous auxiliaries. 

HORIZONTAL  (PARSONS)  TYPE 


Name  of  Plant 


Square  Feet/Ki 
Station 


Metropolitan  District  Railway,  London 

PV    V     ^  I      T     R     R 

Philadelphia  Rapid  Transit 

Brooklyn  Rapid  Transit 

Average ' 


1-37 
1. 19 
.S17 
I   169 


Square  Feet/Kw 
opera  tin);- Room* 


.563 

.595 
.506 
.326 

.497 


VERTICAL  (CURTIS)  TYPE 


Name  of  Plant 


Square  Feet/Kw      Square  Fcei/K'w 
Station  |  Operating- Room' 


Chicago  Edison 

Boston  Edison 

Average 

Difference  in  favor  of  horizontal  type 

Difference  in  percentage  of  horizontal  type, 


I.SS 
2.64 
2.26 
1. 091 

93^ 


•  77 
1.04 

0.905 
0.408 

82f 


•  **  Operating- Room  "  inc'udes  ground  Aoor  area  of  switch-room. 

The  greater  compactness  of  the  horizontal  turbine  plants  is 
mostly  due  to  the  more  effective  location  of  auxiliaries  in  the  base- 
ment, so  that  no  extra  floor  space  is  required.       J.  R.  Bibbins. 


I  19.  In  a  turbine  plant  where  snrfaoe  oondensen  are  used, 
is  it  possible  so  to  arrange  the  plant  that  condenser  can  be  installed 
directly  beneath  the  turbine  without  taking  np  extra  floor  space 
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or  head  room?     What  is  the  extra  cost  for  surface  condensers 
installed  beneath  turbines? 

Only  in  the  horizontal  type  is  this  possible.  It  is  necessary 
to  elevate  the  vertical  turbine  the  depth  of  the  condenser  to 
accomplish  this  result.  For  the  horizontal  turbine,  no  extra  cost; 
with  the  vertical  turbine,  the  condenser  shell  has  to  be  made 
strong  enough  to  bear  the  entire  weight  of  the  turbine  unit,  and 
is  also  divided  into  two  compartments  to  provide  central  access 
lo  the  step -bearings.  Francis  Hoik;kinson. 

I  SO.  Are  any  of  the  modern  type  turbines  suitable  for 
mounting:  on  structural  foundations  ? 

Several  Wcstingbouse-Parsons  turbine  plants  are  operating 
with  structural  steel  or  iron  pipe  column  supports.  One  station 
is  now  building  in  which  turbines  are  installed  on  second  floor 
above  boilers:  their  weight  being  carried  by  the  building  frame- 
work. J.  R.  BiBBINS. 

I  21.  Is  hiifh  vacuum  or  superheat  necessary  to  obtain  good 
eoonomy  in  the  Parsons  type  of  turbine? 

Neither  are  necessary,  on  account  of  the  low  steam  velocity 
employed  in  this  type  of  turbine ;  fairly-high  vacuum  is,  however, 
generally  recnmmencJH,  because  it  is  a  paying  investment  and 
Costs  less  to  obtain  and  control  than  does  high  superheat. 

Francis  Hodgkinson. 

I  22.  Quote  some  certified  tests  on  Curtis  and  Parsons  tur- 
bines running  on  saturated  steam;  (a)  on  high  vacuum  28  or  29 
inch,  (b)  low  vacuum  25  or  26  inch.    State  vacuum. 

I  A  500-kw  Westinghouse- Parsons  turbine  tested  by  Ludwig 

■  and  Company,  engineers,  Atlanta,  Ga..  gave  the  following  water 
rates  with  saturated  steam  and  about  full  load: 

IaS-in.  vacuum 13. 6B  lbs./b,h,p,-hr.  -  ig.3  Ibs./kw-hr. 
a6-io.        ■■        14.91    "  "  =31      Iha./kw-hr. 

a4-in.       "       rs.Sfi  "  •'         -at     Ibs./kw-hf. 


J.   R.   ElBBINS. 
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I  83.  Why  are  some  builders  of  turbines  so  much  in  favor 
of  high  superheat  and  yaouum,  and  others  not  f 

lUvause  the  losses  from  fluid  friction,  with  the  high  steam 
vcliHMties  employed,  may  be  largely  reduced  by  evaporating  the 
moisture  in  the  steam  and  by  working  the  low-pressure  stages  in 
the  nu>st  rarefied  atmosphere  possible.  J.  R.  Bibbins. 

I  84.  In  an  emergency,  how  much  time  is  necessary  to  erect 
and  put  into  operation  a  turbine  unit  ? 

A  I  Jdvkw  Westinghouse- Parsons  turbine  unit  was  erected  in 
twv^  days  and  was  in  serN-ice  Nvnthin  seven  days  from  the  begin- 
nin^C:  ^^t  erection^  the  delay  being  caused  by  non-completion  of 
station  piping.  J.  R.  Bibbins. 


I  88>  Where  ermae  facilities  are  at  hand,  how.  much  time  ii 
ttKfesaiy  for  dismantliBf  a  steaa  tuhime  ao  that  the  lotor  may 
W  rtMOttdt 

A  \W2^tiu>:iKnise-l\ir^Mis  turbine  of  nxxierate  size  has  been 
shut  vKnxn.  d:sj\>4n:\xi.  and  the  rotor  removed  for  inspection,  in 
W^<  than  one  h^Mtr.  The  ir^chine  ^tu^  again  assembled  and  put 
intv"  ^Mvrj^tv>*\  in  AKn^t  an  hour  anvi  thn?^e-<;uarters. 

FiL\NCIS  HODGKIXSON. 


I  Mk    What  »  the  VMifest  oMitxn«o«s  ram  ob  recoird  for  a 

V  Cvv^>,.^  ":^Ars!^x^^  :^-x  r.:rS:r>i  his  x  r^scrri  cf  i7,3CO  hours* 

v^xv^"  j^  x\NX*»  ^  \^'~J^^cvx">  xvr:^-r::?.x:s^  r^-:  :rD5rr  ?fic3a!  sea!,  with 

^^  xX^^x^  Vs;:-'.^  ''^^:xvJi^»V  n'^i^  ?<-jl  >  ^k-^t^  rsKmrT^pd.     Another 

A\^>\^  ;t^ -N-v     \X  ^-N^  *<Vo>i.'^r'jL-^"iT5>     rxr  ^:rarc  bocrs  contin- 


4  t?     1$  VT  ^%WR)ik  V  WTTfitt  a::r  JUiVngr  sno^  skait  if  a 

«t»a3»  t^rVitft'' 


'X^  .\-N  ^.t^.   V  Jihj^v.^.-^-    :i-^>*rrc  !trj;ii3^?:  ^irna^i  packing 
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itJUich  as  the  centrifugal  waler  gland  used  in  the  Westinghouse- 
;'f  arsons  turbine,  Francis  Hodckinson. 

J— MSTBICT  HEATIHG 

J  1.  Does  diEtrict  heating  by  hot  water  pay  when  there  ia 
not  enough  exhaust  steam  to  take  caie  of  entire  load! 

It  depends  on  location  and  prices  received  for  service.  In 
general,  you  must  have  nearly  enough  steam  or  you  can  show  no 
profits.  R.  N.  KiMiiAi.L. 

It  usually  pays  to  install  sufficient  radiation  to  condense  all 
of  the  exhaust  during  normal  winter,  using  some  live  steam 
during  extremely  cold  weather.  The  heating  peak  occurs  in  the 
morning  when  there  are  boilers  in  bank,  so  that  fixed  charges 
and  boiler-room  wages  arc  not  increased,  the  only  extra  expense 
being  for  coal,  and  a  better  return  on  the  entire  investment  can 
be  secured.  B.  J.  Denman. 

Yes.  provided  there  is  not  too  great  a  discrepancy  between 
the  available  exhaust  steam  and  the  heating  load. 

The  central -station  company  can  afford  to  use  some  live 
■  steam  Sundays,  holidays,  and  extremely  cold  days,  of  which  there 
are  but  few  per  season,  generally  speaking.  When  steam  has 
to  be  used  all  through  the  heating  season  then  too  much  healing 
surface  is  supplied,  unless  the  rates  charged  for  heating  service 
are  exceptionally  high.  In  special  and  unusual  cases  live-steam 
heating  can  be  made  to  pay,  but  usually  not. 

It  would  be  good  practice  to  keep  the  average  heat  demand 
inside  the  available  exhaust.  F.  N.  Jewett. 

When  supplied  from  an  electric  light  station,  it  is  generally 
the  case  that  there  are  only  a  few  hours  per  day  when  there 
is  sufficient  exhaust  steam  to  carry  the  heating  load.  How- 
iwer,  all  of  the  exhaust  steam  available  can  be  used  when  supple- 
imenied  with  live  steam,  without  increasing  the  back  pressure 
'on  the  engine.  In  fact,  there  is  always  a  slight  vacuum,  excepting 
vhen  the  temperature  of  the  circulating  water  approaches  the 
'boiling-point.     Where-  the  conditions  would  Justify  any  kind  of 
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a  central-station  heating  plant,  a  hot-water  heating  system  would 
generally  prove  economical. 

The  principal  objections  to  it  are  as  follows: 
(i)  If  there  is  a  very  great  difference  in  level  between 
the  pumps  and  highest  point  to  which  water  must  be  forced, 
there  is  a  heavy  pressure  on  all  of  the  piping  connected  with 
the  system,  and  the  bursting  of  a  fitting  might  result  in  flooding 
some  customer*s  house  or  store  with  hot  water. 

(2)  Most  of  the  customers  available  have  their  premises 
piped  for  steam,  and  a  change  to  hot  water  would  be  \try 
expensive. 

(3)  The  mains  first  installed  should  be  of  the  ultimate  ca- 
pacity of  the  plant,  since  an  increase  of  capacity  can  be  ob- 
tained by  more  rapid  circulation  of  water,  which  means  higher 
pressure,  and  there  is,  of  course,  a  limit  to  this. 

H.  T.  Hartman. 

In  view  of  the  fact  that  since  heating  by  hot-water  method 
of  distribution  can  not  be  carried  out  through  the  meter  system 
of  charjring,  it  would  not  be  ad%nsable  to  take  on  a  heating  load 
bcvond  the  amount  of  exhaust  steam  that  can  be  utilized  for 
hcatiivir  iho  water.  American  District  Steam  Co. 

Yos»  if  by  "entire"  load  you  mean  all  the  heating  in  zero 
wo»nthcr.  The  best  paying  plants  use  part  live  steam  for  short 
lv{>riiHls  during  extreme  weather.  Fred.  W.  C.  Bailey. 

With  a  proper  schedule  of  rates,  based  on  the  cost  of  the 
service^  tlioro  can  be  no  doubt  that  it  will  pay,  if  the  system  is 
roasonnMy  well  designed  and  operated  without  undue  extrava- 
<,uioo.  R.  S.  Wall.\ce. 

LuDwiG  Kemper. 

Uv\Mu\  Iv^wa.  l;a^  >::oh  a  co:v.::':ercial  plant,  and  it  is  not  apay- 
v:c  .UT^iv.corH^v,!.  R-  H.  Hadfield. 

It  v',oix^:uiit  uivx;  rc\>?nue  f^r  square  foot  of  radiation  or 
!\\o:v,:o  :vr  i:!v:t  vM'  v\  r.r.evrtev.*.  Icvad.    Under  ordinary  conditions, 


J— DISTRICT  HEATING  93 

With    a    rate   of    15    cents    per    square    foot   of    radiation    and 
le  ordinary  exhaust  load  from  the  small  central  station,  live 
Iteam  for  heating  will  not  pay,  Geo.  N.  Tidd. 

J  2.  In  the  use  of  direct-pressure  district  steam  heating, 
{a)  What  rates  are  charged?  (b)  In  what  manner  is  the  pressure 
fkegulated?  (c)  How  should  the  pressure  vary  with  the  tempera- 
[tore?  (Give  records  if  possible.)  (d)  Is  this  method  of  district 
[keating  financially  snccesafull  (e)  Give  practical  suggestions  for 
lanccessf ul  operation  and  management. 

(a)  The  rate  should  be  based  upon  the  cost  of  fuel  to  the 
;individual  user,  and  where  there  is  a  wide  variation  in  the  size 
lOf  buildings  and  a  considerable  difference  in  the  type  of  build- 
ings heated,  an  accumulative  sliding  scale  of  rates  should  be 
adopted.  The  question  is  too  broad  to  be  answered  briefly.  The 
prices  range  from  straight  meter  rate  of  40,  50,  60  and  75  cents 
per  1000  pounds  in  various  cities,  and  on  accumulative  basis 
from  35  cents  to  $1.00  per  1000  pounds  of  condensation,  depend- 
ing on  the  quantity  used. 

(_b)     The   regulation   of  pressure   is  through   a   pressure- 
regulating  valve  of  proper  design  placed  in  the  direct-steam  con- 
nection in  the  station,  and  operating  in  conjunction  with  a  prop- 
.erly  placed  and  designed  back-pressure  valve  located  in  an  outlet 
from  the  heating  system. 

(c)  Pressures  are  regulated  in  modern  plants  designed  for 
deliveries  under  initial  pressures  from  two  pounds  to  three 
pounds,  according  to  the  demand  factor.  In  older  plants  and  in 
*onie  of  the  more  recent  ones  some  slight  changes  in  initial  press- 
ure are  made  following  the  outside  temperature,  wind  and  hu- 
midity conditions.  Illustrations  of  this  feature  were  given  in 
A  paper  and  discussion  on  the  subject  of  Centra!  Station  Heating 
at  the  twenty-fifth  annual  convention  of  this  association. 

(d)  Decidedly  so,  where  plants  have  been  properly  de- 
iUgned  and  are  properly  managed,  and  where  the  method  of 
charging  and  rates  are  properly  carried  out.  Local  conditions, 
and  so  forth,  must  be  taken  into  consideration  in  all  cases.  Or- 
■  dinartly,  it  would  not  be  policy  to  install  a  district  steam-heat- 

itig  system  connected  to  a  universal  exhaust  main  in  ihe  power- 
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(b)  Pressure  is  regulated  by  pressure-regulating  valve  at  the 
power-house. 

(c)  Freezing   point 3  pounds. 

25  degrees  above 5  pounds. 

TO  degrees  above 6  pounds. 

Zero 7  pounds. 

This  experience  for  three  years  past. 

(d)  Yes,  at  the  above  rate. 

(e)  Successful  operation  and  management  means  every- 
thing. It  is  absolutely  necessary  to  have  frequent  inspection  of 
traps  and  meters,  and  it  is  good  practice  to  read  condensation 
meters  every  10  days. 

Meter  everything,  including  the  condensation  in  mains  and 
at  manholes  where  the  grade  changes. 

With  8000  feet  of  mains  installed,  our  condensation  does  not 
exceed  five  per  cent  of  all  the  steam  delivered  during  the  heating 
season  of  eight  months.  J.  A.  Bendure. 

The  following  rate  seems  to  work  out  very  satisfactorily : 

First  io«ooo  pounds'  condcDsation  at  90c.  per  1,000 

Next  lo.ooci        **                  •*              **   80c.  *•    1,000 

*  10,000        **                  "              **  70c.  **    i.ooo 

*  10,000        **                  **              *'  60C.  •*    1,000 
Kxcess  used  in  same  month             **  50c.  **    1,000 

Subject  to  a  discount  of  five  per  cent  if  paid  on  or  before  the 
loth  day  of  tlie  montli  following  service. 

^^b")   By  a  reducing  valve,  which  can  be  set  at  any  pressure 

i^o'i  IVjxMids  entirely  on  local  conditions — length  of  mains, 
cla$$  of  buiKiing:s  to  be  heated,  character  of  inside  piping  and 
i!to  radiation  of  ovMisumer.  One  imperfect  job  might  injure 
A*  whole  svstom.  Pressure  \^ries  from  two  and  one-half  to  four 
iv>unds :  not  more  ilian  four  pounds  wnth  the  outside  temperature 
At  14  dojjT^xs  below  zero. 

vd^   Yes. 

i^e"^  A  lar^  amount  of  radiation  connected  within  a  limited 
rAv*.r.:s  trv>m  crntnil  station,  depenviing  upon  aze  of  mains  installed 
,\r.v;  ,vv.v  urt  of  c\hA\i>t  suatv.  a\^i!abie  for  heating  purposes.   A 
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fitem  for  regulating  the  amount  of  condensation  and  sold  entire- 
on  a  meter  basis.  L.  R.  Crawford. 


(a)  50  cents  per  1000  pounds,  plus  $4.50  per  month  during 
e  heating  season;  subject  to  10  per  cent  discount  for  prompt 
tymcnt  at  the  office.    The  rates  are  too  low  for  this  locality. 

(b)  Through  reducing  valve,  thus  superheating  the  steam; 
isides  giving  reserve  for  sudden  demands. 

(c)  Doubt  whether  any  satisfactory  table  could  be  worked 
It.  Wind  and  humidity  must  also  be  considered.  Further,  the 
earn  mains  are  not  enlarged  every  time  additional  consumers 
■e  added  and  the  drop  in  pressure  would  not  remain  constant 
«■  the  same  atmospheric  conditions.  A  table  worked  out  for 
le  year  would  probably  be  of  little  value  for  the  next  if  much 
tw  business  were  added. 

The  best  way  to  take  care  of  this  is  to  have  a  recording  steam 
iuge  placed  in  the  mains  at  the  point  of  lowest  pressure.  This 
in  be  inspected  two  or  three  times  each  day  and  the  boiler-room 
ireman  instructed,  or  put  in  an  electric  signal  from  the  place  to 
K  boiler  plant. 

(e)  First — Equip  the  boiler  plant  to  evaporate  1000  pounds 
f  water  at  the  least  possible  cost. 

Second — The  use  of  condensation  meters. 

Third — Buildings  piped  to  operate  with  one-pound  pressure 
coldest  weather  and  so  that  no  steam  or  water  can  escape  with- 
it  passing  through  the  meters. 

Fourtli — An  adequate  rate  and  one  that  will  properly  take 
ire  of  all  factors  and  particularly  discriminate  equitably,  on  basis 
!cost  of  service  to  company,  between  consumers  occupying  a  cer- 
in  length  of  mains  and  using  a  small  amount  of  steam  per  year 
id  those  occupying  the  same  length  and  using  a  larger  amount  of 
eam. 

The  first  three  propositions  are  not  hard,  but  we  have  as  yet 
en  no  solution  of  the  fourth.  The  square  feet  of  radiation  or 
ibical  contents  of  a  building  seem  of  no  value  for  fixing  maxi- 
lum  demand,  since  records  show  that  the  condensation  per 
sason  will  vary  from  less  than  150  pounds  per  square  foot 
)  over   1500.     A  similar  variation   is   found  per  cubic  foot  of 
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space  heated.    Further,  neither  of  these  factors  bear  any  relation 
to  the  length  of  mains  occupied.  W.  J.  Greene. 

(a)  Rates  by  meter,  using  both  steam  and  condensation  me- 
ters, range  from  25  cents  to  $3.00  per  1000  pounds  of  steam 
or  condensation.  Rates  based  on  the  amount  of  radiation  con- 
nected, or  the  cubical  contents  of  the  building  heated,  range 
from  15  cents  to  50  cents  per  square  foot  of  radiation  per  season, 
and  from  $2.00  to  $4.00  per  1000  cubic  feet  of  space  heated. 

(b)  The  pressure  is  ordinarily  regulated  by  means  of  a 
pressure  regulator  or  reducing  valve,  in  case  steam  is  supplied 
from  high-pressure  steam  boilers.  The  pressure  regulator  main- 
tains a  predetermined  constant  pressure  in  the  mains,  a  con- 
siderable range  of  pressure  being  obtainable  by  the  adjustment  of 
weights  and  springs.  In  case  exhaust  steam  is  supplied,  a  back- 
pressure valve  maintains  the  pressure  within  a  predetermined 
maximum. 

(c)  The  increase  of  pressure  in  cold  weather  should  be  only 
sufficient  to  compensate  for  the  increase  of  friction  drop  due  to 
the  greater  amount  of  steam  flowing  through  the  mains  and  should 
not  exceed  two  pounds  in  a  well  designed  system.  The  range 
of  pressure  necessary  to  compensate  for  temperature  variation 
must  necessarily  be  determined  by  experiment  for  every  system 
of  mains,  and  must  be  corrected  as  additional  radiation  is  con- 
nected. 

(d)  Yes. 

(e)  See  Report  of  Committee  on  District  Heating  to  Na- 
tional Electric  Light  Association.  1905.  R.  S.  Wallace 

Rates  charged  in  some  cases  are  on  a  basis  of  previous  coal 
consumption  by  customer  during  period  of  year  under  considera- 
tion. 

^h)  Reducing  valve  on  live  end  and  vacuum  siphon  on  re- 
turn end. 

(c)  The  pressure  is  maintained  the  same,  regardless  of 
weather  conditions.  Increased  cold  increasing  steam  condensation 
and  consequently  amount  supplied  to  live  main. 

{K\^      I  understand  that  it  is  not  successful. 

R.  H.  Hadfield. 
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3  8.  Have  central  steam-heating  plants  proven  a  snccess  in 
flies  of  over  100,000?    Where  ^ 

Replying  to  this  question,  we  will  say  that  we  have  110  per- 
Jnal  knowledge  of  any  such  plant  that  can  be  called  an  unquali- 
Kd  success.  However,  we  are  of  the  opinion  that  such  a  plant 
M<\  be  made  a  success  by  an  electric  lighting  or  railway  com- 
kny  that  generates  its  power  by  steam,  by  distributing  exhausf 
beam  for  healing  within  a  radius  of  one-half  or  three-quarters 
|f  a  mile  from  the  plant,  on  a  meter  basis.  This  is  on  the  sup- 
bsition  that  the  steam  plant  carries  all  electrical  load  or  at  least 
J  proportionate  part  of  it  throughout  the  day,  and  is  not  used 
derely  as  a  peak  station.  J.  B.  Lukes. 


.  From  experience  and  investigation,  I  have  secured  salisfac- 
bry  evidence  to  demonstrate  that  steam-heating  plants  properly 
pstalied  and  properly  managed  are  successful  in  large  cities  as 
fell  as  in  small  ones.  Where  one  is  found  that  is  unsuccessful, 
jbe  cause  can  usually  be  located  and  can  generally  be  traced  to 
poor  equipment,  poor  management,  or  both. 

The  underground  work  of  a  steam-heating  plant  is  the  foun- 
pation  of  the  business,  and  unless  the  very  best  materials  are  used 
ted  these  materials  properly  installed,  satisfactory  operation  and 
(ttnmensurate  results  need  not  be  expected;  every  detail  of  the 
iMire  plant  requiring  the  same  attention  to  insure  success. 

The  plant  that  the  Northern  Manufacturing  Company  is  in- 
ftlling  in  St,  Paul,  Minnesota,  although  in  operation,  is  not  com- 
iete,  but  even  in  its  incompleted  state  is  giving  splendid  satis* 
Iction,  and  there  is  a  growing  demand  for  steam  for  heating 
brposes  at  a  price  that  will  insure  a  fair  margin  of  profit  to  the 
fcnpany. 

'  The  underground  work,  which  consists  of  about  three  miles 
t  mains  ranging  in  size  from  6  to  20  inches  in  diameter, 
lid  partly  in  tunnels  and  partly  in  trenches,  covers  the  congested 
hsiness  area  of  the  city. 

I  I  think  it  is  reasonable  to  say  that  in  the  very  near  future, 
fce  distribution  of  steam  for  heating  purposes  in  large  cities 
Wl  be  found  as  desirable  and  necessary  as  such  other  commodi- 
9  as  gas,  water  and  electricity.  G.  O.  House, 
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A  properly -designed  and  properly-installed  central  heating 
plant  should  be  a  success  in  a  city  of  100,000  inhabitants  or  over. 
The  growth  of  the  business  is  necessarily  slow,  but  it  is  our  m- 
pcrience  that,  "Once  a  customer,  always  a  customer." 

Our  plant  was  partially  ready  for  operation  late  in  the  fall 
of  1903,  and  we  ran  through  that  winter  with  just  five  customers. 
In  1904,  we  obtained  a  very  substantial  business,  and  in  1905,  the 
present  winter,  we  have  more  than  doubled  alt  our  previous 
business. 

The  amount  of  business  that  we  have  on  our  mains  at  pres- 
ent is  rather  less  than  half  of  the  total  available  business,  Our 
mains  have  been  laid  out  with  tlie  idea  of  taking  care  of  about  90 
per  cent  of  the  heating  to  he  done,  so  you  will  readily  sec  that 
our  standing  charges  are  still  very  high;  but  we  have  reasonable 
expectations  of  obtaining  practically  all  of  this  business  within 
the  next  two  years,  and  when  we  do  this,  we  expect  the  plant  lo 
be  a  financial  success. 

There  is  no  question  whatever  of  the  mechanical  success  of 
properly-installed  steam  plants.  J.  S.  Lewis, 

From  our  experience,  we  believe  thai  a  steam-heating  sys- 
tem confined  to  the  business  section  of  the  city  is  a  very  good 
adjunct  lo  the  business  of  a  central  station  supplying  electric 
light  and  power  and  using  exhaust  steam  for  its  steam-heating 
business.  While  if  all  the  items  that  should  be  charged  to  the 
cost  of  manufacturing  the  steam  are  so  charged  there  may  not  be 
a  very  large  profit  in  this  particular  department,  it  enables  the 
company  to  seciire  the  sale  of  current  for  electric  light  and 
power  purposes  to  customers  whom  it  would  otherwise  be  unable 
to  obtain,  that  is,  customers  who  would  put  in  a  steam  plant  for 
heating  purposes  and  then  go  a  step  farther  and  install  in  con- 
nection with  the  same  an  isolated  plant  for  their  electric  light  and 
power  ciirreni.  G.  W.  Brine. 

I  do  1n.1t  ihinl;  th*t  question  can  be  answered  broadly  dtber 
in  the  negative  or  afBrmati\-e. 

Before  we  decided  to  install  a  beating  system  in  this  citj'  the 
writer  \«nt  o«r  the  matter  ^•cr>-  caremlly  and  in  our  particular 
case  it  »eeii»ed  lh*t  it  «tnild  he  more  than  adrantageous  and 
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paying,  taking  into  consideration  that  it  would  be  run  in  con- 
junction with  the  electric  Hght  and  power  business.  The  distance 
that  steam  can  be  carried  economically,  investments  and  losses 
being  considered,  in  connection  with  denseness  of  the  territory 
to  be  supplied,  is  necessarily  limited,  and  in  our  case  we  purpose 
to  take  in  only  a  territory  of  about  12  or  14  blocks  north  and 
south  and  about  eight  blocks  east  and  west,  our  plant  being 
located  not  in  the  centre  of  this  territory,  but  a  little  in  the 
northwest  part.  This  territory  takes  in  the  heart  of  the  shopping 
district,  theatres,  and  a  large  number  of  the  wholesale  dry 
goods  houses.  From  this  section  of  the  town  we  naturally  get 
a  large  percentage  of  the  best  paying  business  from  an  electric 
light  and  power  standpoint,  as  the  district  is  entirely  in  the  Edi- 
son direct-current  district,  and  a  territory  in  which  we  specially 
dislike  to  have  isolated  plants,  for  it  is  a  well-known  fact  that  a 
plant  started  in  a  block  is  very  apt  to  grow  into  a  block-lighting 
proposition,  demoralizing  rates  and  causing  trouble  all  along  the 
line  for  the  central- station  operators.  There  were  a  number  of 
buildings  in  this  territory  that  either  had  isolated  plants,  were 
arranging  to  put  them  in,  or  were  threatening  to  do  so,  and  with 
whom  we  could  not  deal  satisfactorily  so  long  as  they  had  to 
generate  their  steam  for  heating  purposes  seven  months  in  the 
year;  but  the  moment  that  we  were  able  to  approach  these  people 
with  a  proposition  to  relieve  them  entirely  from  a  plant  of  any 
kind  in  their  building,  we  were  able  to  do  business  with  them  to 
their  and  our  profit.  Our  station  is  not  completed,  although 
we  have  steam  on  a  portion  of  our  mains  (starting  the  plant  the 
sixth  of  last  December),  but  we  have  already  shut  down  one 
of  the  largest  plants  in  the  town,  have  closed  a  contract  for 
another  large  building,  the  lessees  of  which  already  had  figures 
for  their  own  ])lant.  and  have  fixed  a  number  of  other  buildings 
so  that  the  thought  of  an  isolated  plant  is  entirely  gone  from 
them.  In  this  way  we  feel  that  the  heating  plant  will  be  very 
remunerative  investment,  although  if  it  were  run  entirely  inde- 
pendent, I  think  that  we  could  pay  a  good  percentage  on  our 
investment. 

There  is  one  feature  of  the  question  that  I  think  needs  con- 
siderable thought,  to  wit,  that  of  the  size  of  the  town.  To  the 
writer  it  does  not  seem  to  be  so  much  the  size  of  the  town  fwithin 
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reasonable  limitations)  as  the  physical  and  business  character 
of  ihc  town.  Any  town  that  will  permit  a  connected  radiation 
knd  of  from  200,000  to  300,000  square  feet  within  a  reasonable 
distance  from  the  twiler  plant,  would  seem  to  the  writer  to  be  a 
good  town  for  heating,  provided  the  character  of  the  buildinfs 
was  of  "a  high  order,  and  fuel  was  not  too  cheap.  In  our  case,  as 
Ktated,  while  we  have  a  population  of  some  230,000,  we  are  not 
atiempling  to  cover  anything  but  this  busy  business  district. 

I  would  conclude  by  stating  that  while  we  have  only  been 
f>pcrating  about  a  montli,  and  were  unable  to  go  after  the 
early  fall  business,  as  we  could  not  promise  heat  until  late  in 
the  winter,  we  have  not  solicited  very  actively,  owing  to  our 
unfinished  condition.  We  already  have  some  60.000  square  feet 
of  radialinn  connected  or  10  be  connected  to  our  station. 

We  sell  all  our  heat  on  a  meter  basis,  charging  65  cents  for 
the  first  50,000  pounds  of  condensation  per  month.  55  cents  for 
the  second  50,000  pounds  of  condensation  per  month,  and  45 
cent*  for  all  over,  with  a  rebate  of  10  per  cent  if  paid  on  or  bcfort 
the  irnth  of  the  month. 

Pardon  the  length  of  this  reply  to  your  letter,  but  I  could  not 
answer  vnur  question  in  a  few  words.        R.  E.  RiciiABnsov, 

7  4.  Can  K  diitrict  steam-heating  system  be  made  to  pa; 
when  the  average  cost  to  the  consumer  is  30  cents  per  1000 
pounds  of  condensed  water  as  measnred  by  meter,  the  system  not 
being  provided  with  a  return  pipe  to  the  plant  T  Cost  of  coil 
|t.85  per  ton. 

It  is  doubtful  if  an  average  evaporation  of  seven  pounds  of 
water  per  i>ound  of  coal  is  obtained ;  then  for  each  ton  bumed 
there  would  be  7X^000  =14.000  pounds  of  steam. 

If  all  were  sold  ai  the  rate  named,  the  gross  receipts  would  be 
14X30  centso"$<-20  per  ton  of  coal  burned. 

Coal  costs  $1.85.  leaving  for  all  operating  expenses  and 
fixed  charges,  $^-35.  Coiin»are  this  with  electric  current  sold  at 
five  cenls  per  kilowatt-howr. 

U  a  station  used  10  pounds  of  co*l  per  kw-hour  output. 
lh«n  fvr  each  Ion  of  cwa!  bamed  there  vroald  be  sold  2000-H»= 
aoo  kiv-hoiirs  iHilpiil. 
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2CX)  kilowatt-hours  at  five  cents,  $io.  Cost  of  coal,  $1.85, 
leaving  for  other  operating  expenses  and  fixed  charges,  $8.15, 
and  central  stations  have  now  found  this  not  too  much  of  a  mar- 
gin for  dividend  paying.  F.  N.  Jewett. 

This  question  is  asked  without  enough  naming  conditions  as 
to  whether  the  steam -heating  system  could  be  made  a  success 
if  steam  were  sold  at  an  average  price  of  30  cents  per  1000 
pounds  condensation,  coal  costing  $1.85  per  ton.  In  order  to 
make  good  success  under  these  conditions  the  volume  of  business 
would  have  to  be  unusually  large  and  the  evaporative  efficiency 
of  the  coal  fairly  good,  in  order  to  overcome  the  factor  of  over- 
head burden,  made  up  principally  of  interest  on  the  investment, 
cost  of  management,  insurance,  taxes,  lost  accounts,  and  so  forth, 
and  the  construction  of  the  underground  system  of  mains  would 
have  to  be  of  the  very  best  to  reduce  maintenance,  depreciation 
and,  particularly,  transmission  losses.  Determination  as  to 
whether  the  plant  would  be  sufficiently  successful  financially 
would  have  to  be  figured  out  by  parties  who  were  conversant  with 
operating  conditions,  results  and  construction  details  covering 
most  of  the  various  plants  in  operation. 

American  District  Steam  Co. 

The  average  revenue  of  30  cents  per  1000  pounds  of  conden- 
sation, with  steam  coal  costing  $1.85  per  ton,  is  too  low  a  rate, 
and  it  should  not  be  necessary  to  supply  steam  to  consumers 
from  central  heating  plant  at  less  than  an  average  of  40  cents 
per  1000  pounds.  C.  R.  Maunsell. 

No ;  impossible  for  any  returns  at  30  cents  per  1000  pounds 
3f  condensed  water  with  coal  at  $1.85  per  ton,  or  even  less. 

J.  A.  Bendure. 

I  know  that  a  steam-heating  plant  at  30  cents  per  1000  pounds 
ivith  coal  at  $1.85  will  be  an  absolute  success,  provided  you  have 
enough  exhaust  steam  to  do  the  heating.  E.  S.  Kelly. 

This  question  can  not  be  answered  without  additional  data. 
Probably  30  cents  per  1000  pounds  condensation  would  scarcely 
more  than  cover  operating  costs.  R.  S.  Wallace. 
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Thirty  cents  per  1000  pounds  is  a  very  low  rate.  Its  being 
made  to  pay  depends  on  fixed  charges,  and  whether  or  not  isolated 
plants  can  be  shut  down  if  steam  is  supplied  for  heating. 

B.  J.  Denman. 

Very  difficult  to  make  it  pay  at  30  cents  per  1000  pounds  of 
condensed  water  if  there  is  not  plenty  of  exhaust  steam.  Under 
absolute  exhaust-steam  conditions  can  be  made  to  provide  a  fair 
return.  Geo.  N.  Two. 

No.  The  coal  cost  alone  to  evaporate  1000  pounds  of  water 
would  amount  to  approximately  20  cents.  When  you  get  below  50 
cents  per  1000  pounds  of  condensation,  even  under  the  most 
favorable  circumstances,  it  is  a  losing  proposition. 

L.  R.  Crawford. 

Little  chance  to  pay  more  than  operating  expenses.  Repairs 
of  steam  mains,  management,  care  of  meters,  etc.,  will  average 
at  least  7  cents  per  1000  pounds  of  steam  sold.  The  amount  of 
water  that  can  be  evaporated  per  pound  of  coal  is  not  given ;  but 
if  taken  at  7  actual,  or  8.5  from  and  at  212  degrees,  as  being  un- 
usually gocxl  avera^  results,  including  banking  and  starting 
fires ;  and  45  cents  per  ton,  plus  cost  of  coal,  is  taken  as  a  fair 
average  for  the  cost  of  operating  boiler  plant:  and  an  average 
ctficioncy  tor  the  steam  mains  is  taken  at  70  per  cent. 

The  suiion  Ci^si  pifT  ivxx^  pounds  sold  would  be $0.33 

Cv^si  ot  diiiiribuiion  and  sale 0.07 

foul  COS! $0.30 

For  inicfest.  viepreciaiiv^n  and  taxes . .   nothinf; 

If  the  plant  is  o|XTaied  in  connection  with  an  electric  plant, 
the  ov>st  of  ^icam  chargeable  to  steam  heat  might  be  reduced  50 
per  c^nt,  with  very  best  relation  between  engine  and  heating 
K\id.  This  vVnditivM\  would  leave,  when  basing  electric  plant  on 
cvMu!et*..<inj::  o^vration  and  giving  the  heating  plant  the  entire 
bcncfi:  ^^t  the  vVu:binaTiv>n,  11,5  cents  per  1000  pounds  sold,  to 
vWfr  :r.:crf5i^  v:oi>TxviA:^v>n  anvi  ^ixes.  The  investment  in  steam 
n*.4ir,ii  ar.v',  extra  K^ilcr  oaiMO'ty  woulvi  be  a:  least  Si^  per  loco 
yK>\\\\.\i^  $<\^  rv.c  eanv.r.g^  r.vlgh:.  therefore,  be  aboot  7  per  cent, 
A'*   rs\:!¥,v  *cr:  a::\n:r.:  r^''  vwor  :r,^^res:,  .ierreciataoo  and  taxes. 

\V.  T-  Greene. 
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J  5.     Can  a  direct-pressure,  water-retnni,  steam-heating  plant 
be  made  to  pay,  nsing  live  steam  exclusively,  where  the  average 
I   OMt  of  cob!  to  the  consumer  is  $7.60  per  ton  and  to  the  plant 
'  14.50  per  tonT 

j  A  steam -heating  plant  can  be  made  to  pay  if  the  price  obtained 

for  heating  is  sufficient.     This  depends  entirely  upon  the  size  of 

I   the  town,  as  in  larger  towns,  on  account  of  the  convenience,  rates 

'   may  be  obtained  that  would  ordinarily  be  considered  excessive. 
Under  conditions  named  I  should  say  that  40  cents  per  square 

:   foot  of  radiation  per  season  would  bring  good  returns. 

A.  W.  Zahm. 

Ves,  provided  the  entire  heating  business  can  be  made  avail- 
1  able   ^vithoul  undue  investment,  and   further  provided  that  the 
I  steam  furnished  be  charged  for  on  the  basis  of  meter  measure- 
I  ment.    Live-steam  heating  may  be  considered  purely  as  a  manu- 
I  facturing  business  and  the  greatest  profit  is  derived  when  the 
I  steain  is  manufactured  in  suflticient  quantities  to  effect  the  great- 
est possible  economy  in  generating  cost.     Local  conditions  have 
'  so  much  to  do  with  determining  the  probable  earning  value  of  any 
heating  installation  that  a  fixed   rule  which  may  be  generally 
applicable  can  not  be  laid  down.  H.  C.  Eddy. 

J  6.  What  is  the  most  satisfactory  method  of  charging  for 
tteam  beating — per  thousand  feet  of  cubical  contents,  square  feet 
of  radiation,  or  water  evaporated  7 

The  only  equitable  method  of  charging  for  heating  is  upon 
the  basis  of  the  meter  measurement  of  steam  consumed  by  each 
customer.  Flat  rates  have  been  generally  abandoned  by  gas 
and  electric  companies  and  are  now  being  rapidly  superseded 
in  the  telephone  field  by  measured-service  rates.  A  difference 
in  consumption  of  heat  by  individuals  using  heat  under  the  same 
genera!  conditions  is  very  great.  Two  adjacent  buildings  of  the 
same  character  and  having  the  same  class  of  occupancy  rarely 
use  the  same  amount  of  steam  per  square  foot  of  radiation 
or  per  looc  cubic  feet  of  space  heated.  It  is.  therefore,  unfair 
to  both  consumer  and  company  to  apply  the  same  rate  per  1000 
cubic  feet  of  space  or  per  square  foot  of  radiation. 
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Heat  is  a  commodity  that  is  perhaps  more  readily  wasted 
than  ahiiost  any  other  form  of  public-service  supply.  Waste  of 
gas  or  electricity  is  always  apparent  to  the  consumer,  because  it 
is  visible.  The  waste  of  heat  is  not  ordinarily  apparent  to  the 
consumer  until  a  considerable  time  after  the  waste  has  begun. 

The  waste  of  gas  and  electricity  is,  or  may  be,  instantly 
stopped  by  turning  off  the  supply.  The  waste  of  heat  being  evi- 
denced by  a  considerable  increase  in  temperature,  heroic  measures 
are  usually  applied  as  a  corrective,  through  opening  of  doors, 
windows,  and  so  forth.  This,  in  turn,  further  augments  the  con- 
densation of  the  steam  in  the  radiation,  thus  exposed  to  cold 
currents  of  air,  and  calls  for  an  additional  supply  from  the 
central  station  without  producing  additional  revenue. 

It  has  been  the  ine\n table  rule,  where  steam-heating  com- 
panies have  changed  from  a  flat  rate  to  a  meter  basis  of  charging, 
that  their  experience  is  similar  to  electric  lighting  companies 
making  the  same  change :  that  the  total  gross  revenue  is  but  little, 
if  anw  reiiuced  and  is  sometimes  considerablv  increased  with  a 
nMuction  of  the  total  amount  of  steam  furnished  and  with  a 
cv>rres|XMiding  decrease  in  operating  expenses.  H.  C.  Eddy. 

Flat  rate  ^x^r  sijuare  t\x^i  of  radiating  surface  per  heating 
season  is  decivleiily  preferable  in  Alabama  climate,  because  it  elimi- 
nates vvniplaints. 

Birmingham  Railway.  Light  &  Power  Co. 


No  vKnibt  :hc  tain^st  way  of  charging  for  radiation  is  by 
t^u^ax^.s  v^^t  a  vvMuiensiitiv^n  meter.  By  allowing  the  consumers 
iv^  install  \\»;atevor  raviiativMi  they  see  m,  ihey  will  seldom,  if  ever, 
put  *in  the  rt\;i;irx\i  .uxunui:  v^t  raviiatic^r..  A  charge  of  S5.00  per 
ivW  t\\^:  v^t  vv.hual  v\H*.:e::is  w.ulvi  be  an  equitable  charge, 
4U\l  *:*,  tV.'S  oasK*  a  v\Misuiuer  cvxi'.o  install  as  much  or  as  little 
r*v'>.a:u^v.  as  he  sa\%  n:.  \<r:  the  v>rtc^  would  li^e  the  same  in  eitlier' 
cas^  A.  \V.  Zahh. 


>\  ^:va*"  *tv:cr  Walter  Flint. 
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There  are  several  steam  meters  on  the  market,  but  all  of 
ihem  are  more  or  less  complicated  and  costly.  The  St.  John 
meter  is  an  indicating  meter  which  forms  a  record  upon  the 
chart,  the  area  of  which,  when  measured,  gives  the  quantity  of 
steam  supplied.  The  Sargent  meter  is  not  a  recording  meter, 
but  indicates,  as  an  ammeter  does,  the  amount  of  steam  flowing 
ihrough  it  at  any  given  time  in  pounds  per  hour.  The  meters 
most  generally  used  for  such  service  are  water  meters,  adapted 
to  weigh  and  record  the  discharge  from  the  trap  of  each  individual 
consutner,  thus  measuring  the  quantity  of  steam  that  has  heen 
Condensed  in  his  radiation.  H.  C.  Eddy. 


There  are  two  reliable  steam  meters,  namely,  the  Sargent, 
for  measuring  live  steam,  and  the  condensation  meter  made  by 
the  American  District  Steam  Heating  Company.     A.  W.  Zahm, 


J  8,  Can  Parsons  steam  turbines  be  snocessfnlly  used  in 
connection  with  a  district  steam-beating  plant,  the  tnrbines  ex- 
baaBting  into  the  heating  mains?  When  so  used,  how  do  turbinei 
compare  with  cross -com  pound  Corliss  engines  for  economy  of  steam 
consninption,  and  is  there  any  liability  of  distortion  of  the  rotor 
with  consequent  stripping  of  the  blades  T 

Parsons  steam  turbines  can  be  and  are  successfully  used  in 
connection  with  steam-heating  plants.  When  so  used  these  tur- 
''ines  ordinarily  use  about  the  same  amount  of  steam  per  kilowatt- 
"our  as  reciprocating  engines  under  ihe  same  conditions.  The 
^Tjter  understands  that  the  manufacturers  of  steam  turbines  make 
*ctme  slight  modification  in  the  design  when  they  know  beforehand 
""»ai  turbines  are  to  operate  under  such  conditions,  the  changes  in 
''^sign  relating  to  the  number  of  expansions  of  the  steam  while 
passing  through  the  turbine.  The  writer  does  not  clearly  see  how 
^r\y  possible  distortion  of  the  rotor  could  occur.  The  applica- 
tion of  back  pressure  in  this  case  would  be  equivalent,  so  far 
3s  its  mechanical  effect  is  concerned,  to  a  reduction  of  the 
joean  effective  or  average  pressure  applied  to  the  rotor  through 
'*s  entire  length.  H.  C.  Eddy. 


^^^^      gcnrnti 

i:' 
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E  1.  Give  briefly  the  advantages  and  disadT&ntagei  «t 
direct-connected  and  belted  units. 

The  advantages  of  direct -connected  units  are  small  floor 
space  per  kilowatt  capacity,  the  absence  of  belts  and  their  troubles. 

The  disadvantages  lie  in  the  inabilitj-  to  carry  extra  armature, 
the  higher  first  cost,  and  the  impossibility  of  changing  from  one 
type  of  generator  to  another  should  the  necessity  arise.  In  unilf 
of  over  300-kilo\valt  capacity  belts  should  not  be  considered.  In 
the  smaller-sized  units  the  efficiency  of  the  direct-driven  and 
belted  units  are  practically  the  same. 

Edison  Ill'g  Co.  of  West  Chester. 

Among  the  advantages  of  direct-connected  units  over  beited 
units  are  economy  of  floor  space  required,  and  higher  efficiency, 
first  by  eHminating  transmission  losses  in  the  belt;  second,  in- 
creased efficiency  of  generators  because  of  necessity  ihey  will 
be  slow-speed,  which  means  smaller  friction  and  iron  losses, 
quieter  and  smoother  running.  Some  of  the  disadvantages  art 
higher  first  cost,  and  in  small  plants  the  direct-connected  system 
will  not  be  so  flexible  as  the  belted  unit. 

L.   D.   NORDSTBUU. 

Some  of  the  advantages  of  direct-connected  units  are  as  fol- 
lows :  Less  floor  space  required.  This  is  ver\-  important  in  cities 
where  ground  is  expensive  and  where  stations  are  already  crowded 
with  machinery.  Absence  of  belts,  which  are  always  a  source 
of  danger  both  to  life  and  apparatus,  as  well  as  a  source  of 
care  and  attention  on  the  part  of  the  attendants.  The  effidenc)' 
is  higher  due  to  absence  of  belt  loss.  Concentration  of  apparatus 
renders  it  easy  for  the  operator  to  care  for  the  prime  mover  and 
generator.  A  slow-speed  generator  is  usually  a  more  stable  and 
better  machine. 

Some  of  the  advantages  of  a  belt-driven  set:  In  the  first 
place,  it  h  cheaper.  It  is  a  more  flexible  installation  in  that  the 
generator  may  be  more  easily  moved  in  case  of  emergency  and 
used  elsewhere.     The  generator  Tua\'  be  readily  used  as  a  motor 
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necessity  calls  for  same.  Also,  in  case  the  plant  is  changed  and 
e  set  thrown  out,  the  belt-driven  machine  will  probably  be 
ore  salable  and  more  easily  disposed  of.  It  is  also  possibly 
sier  to  synchronize,  in  case  of  alternating-current  generator, 
ring  to  belt  slip.  M.  C.  Turpin. 

(Practically  concurrent  opinions  expressed  by  H.  A.  Strauss, 
^YTON  F.  Geiger,  Ernest  F.  Smith,  A.  Peters.) 

E  8.  Hu  any  iiutaIlatio&  of  "nmbrella"  type  generators 
en  made  for  direct-connection  to  vertical  water-wheels,  and  ia 
e  same  considered  good  practice  in  this  country? 

The  plant  of  the  Niagara  Power  Company  is  an  instance  in 
»nt,  if  I  correctly  understand  the  question.  With  the  possible 
tception  of  tlie  disputed  question  of  frequency,  the  Niagara 
ant  must  certainly  be  regarded  as  good  practice. 

Charles  W.  Comstock, 
H.  A.  Strauss. 

K  3.  Vltat  is  the  oaiue  of  arcing  between  legments  of  the 
Bnmntatoi  of  an  alternating-onmnt  generator  t 

Poor  insulation  will  cause  it,  but  the  usual  cause  is  copper 
list  and  dirt.    Keep  commutator  from  cutting,  and  keep  clean. 

B.  A.  SCHAK. 

Arcing  is  due  to  presence  of  dirt  or  particles  of  copper, 
4ich  form  a  path  for  the  current.  C.  W.  Higgins. 

Arc  if  continuous  is  probably  due  to  bad  connections  in  com- 
Dund  winding.  If  only  at  brushes,  may  be  due  to  improper 
djustment.  There  should  be  an  even  number  of  segments  in 
le  commutator  and  the  brushes  should  be  set  on  odd  numbers 
part.  W.  H.  Greenslit. 


Loose  contact  or  open  circuit  in  compensator  circuit,  loose 
r  badly-spread  brush,  rough  or  dirty  commutator,  incorrect 
psition  of  bnish,   or  overloaded  generator. 

Fred.  W.  C.  BArLEV. 
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Brushes  on  rectifier  too  far  advanced.  Sudden  change  of 
load  will  also  cause  arcing,  A,  Peters. 

Arcing  between  segments  of  the  commutator  of  an  alter- 
nating-current generator  can  be  caused  by  particles  of  copper  dust 
collecting  in  the  insulation  between  the  segments,  and  when  a  suf- 
ficient amount  oE  the  dust  has  collected  at  any  point  an  arc  will  be 
formed  across  this  point  from  one  segment  to  the  other.  Also, 
the  lack  of  good  insulating  materia!  or  a  piece  of  this  material 
working  out  will  cause  the  current  to  jump  and  arc  across  from 
one  segment  to  the  other.  Also,  if  the  brushes  of  the  commuta- 
tor are  not  set  correctly,  so  that  they  strike  the  right  segments  in 
passing  under  the  brushes,  excessive  sparking  will  be  caused. 

I-I.  W.  DeV.,  Westchester  Lighting  Co, 

Arcing  between  segments  of  the  rectifier  of  an  alternator  is 
caused  by  variations  in  the  power  factor  of  the  load.  In  order 
to  obtain  sparkiess  operation  it  is  necessary  to  shift  the  direct- 
currenl  brushes  to  positions  corresponding  with  the  various  power 
factors,  Ernest  F.  Smith. 

Poor  insulation  between  segments,  too  much  oil  or  dirt  on 
conuiiutator,  brushes  not  properly  set,  or  too  much  or  not  enough 
hnish  surface.  F.  W,  Bitllock. 

K  4.  Two  belt-driven  compoand-woimd  generaton — one 
76-kilowatt  and  the  other  100-kilowatt  capacity — are  arranged  to 
be  HLn  in  multiple.  By  itself  the  75-kiIowatt  machine  is  sUghtly 
ovcroompounded,  but  the  two  mn  perfectly  together.  What  wonld 
be  the  result  if  these  machines  were  thrown  together  withont  the 
eqoaliser-switch  being  closed  T 

What  the  result  would  be  if  the  machines  were  thrown  in 
parallel  without  closing  the  equalizer  switch  depends  largely  upon 
the  diffeirnce  in  regulation.  If  the  75-kiIowall  machine  is  com- 
pounded much  over  (he  loo-kilowan  machine,  it  will  take  all  the 
load ;  and  a  sudden  change  of  load  might  reverse  the  polarity  oi  , 
the  roo-kilowall  machine. 
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'.  tried  the  experiment  on  two  small  generators.  One  is 
pole,  drum-wound,  and  the  other  two-pole,  ring-wound.  The 
ture  reaction  of  the  ring-wound  is  much  greater  than  that  of 
ruin-wound.  I  found  that  when  the  no-load  voltage  of  the 
wound  machine  was  about  115  and  the  no-load  voltage  of 
Irum-wound  machine  about  105,  they  could  be  thrown  in 
lei.  Under  these  conditions,  with  no  load,  the  drum-wound 
ine  ammeter  showed  a  negative  current.  Then,  as  the  load 
thrown  on,  both  ammeters  read  positive.  When  the  load 
ncreased  further,  the  ring-wound  generator  took  more  than 
lare,  until  finally  it  carried  almost  the  entire  load.  A  quick 
val  of  the  load  resulted  in  reversing  the  polarity  of  the 
wound  machine.  A.  M.  Wilson. 

[f  the  voltage  has  been  properly  adjusted,  the  generators 
be  thrown  together  without  closing  the  equalizer  switch, 
e  load  is  then  adjusted  in  proportion  to  the  machines  they 
run  satisfactorily.  C.  W.  Higgins. 

Undoubtedly,  the  75-kilowatt  machine  would  take  practically 
■  the  load.  F.  C.  S.,  Malden  Electric  Co. 

Dne  would  motor ;   which  would  depend  upon  the  condi- 
under  which  the  switch  was  closed.  P.  M.  Lincoln. 

One  of  the  machines  will  be  injured  by  reverse  current. 

C.  K.  N.,  N.  Y.  Ed.  Co. 

It  would  seem  as  if  7S-kw  generator  would  tend  to  take  the 
;er  portion  of  the  load  and  would  probably  run  the  loo-kw 
rator  as  a  motor.  M.  C.  Turpin. 

The  smaller  machine,  on  account  of  its  overcompounding, 
d  endeavor  to  run  larger  machine  as  motor  until  its  abnormal 
would  reduce  its  field,  then  the  reverse  condition  would  take 
:  if  the  circuit  breaker  on  the  smaller  machine  did  not  trip  to 
i\\\.  it.  With  the  equalizer  closed  there  should  be  no  trouble 
ichine  characteristics  are  the  same.  F.  D.  Sampson. 
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One  machine  would  probably  take  all  of  the  load  and  drive 
the  other  one  as  a  motor.  Unless  characteristics  of  both  ma- 
chines are  practically  the  same,  can  not  be  operated  to  advantage 
in  parallel  without  equalizer.  Geo.   N.  Tina 

If  the  voltage  were  equalized  and  the  machines  were  con- 
nected in  parallel,  with  the  equahzer  switch  open,  the  loo-kw 
under -compounded  generator  would  become  motorized;  its  spctd 
would  become  excessive  and  the  progressive  increase  in  strcngdi 
of  reverse  current  through  series  winding  would  reverse  the 
ixilarity  of  the  generator  and  build  up  its  shunt  field  in  reverse 
direction.  The  machines  would  then  both  generate  in  scries  in 
the  same  direction,  causing  heavy  current  to  circulate  through  the 
local  short  circuit  formed  by  main  direct -current  'buses,  switches, 
generator  leads,  and  so  forth.  The  generators  would  slow  down 
under  the  heavy  load  thus  thrown  ugxtn  them  and  would  bum  out 
unless  the  circuit -breakers  or  other  protective  devices  properly 
l>er(onned  their  functions.  Ernest  F.  Smith, 


■ 
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One  machine  would  probably  take  the  whole  of  the  load  and 
lend  to  dri\'c  the  other  niachine  as  a  motor,  reversing  the  current 
flowing  through  the  series  winding.  This  would  instantly  result 
ill  a  shul-dow7i  through  the  blowing  of  fuses  and  might  cause 
damage  to  the  machines,  Pvcald  C.  Jackson. 

K  8.  In  ease  of  enei^Bcy,  coold  a  &50-Tolt,  componnd — 
w«nnd  generator  be  ran  at  2M  volts  on  tlie  lamc  'bus  with  slrniit— 
wosnd.  lU-Tolt  machines  renning  on  three- wire  lysterat 

A  Sjo-voh  compound-wooad  machine  coold  not  be  operatecdl 
m  rttts  w»j-  at  iKN-mal  speed,  owing  to  its  great  instabilit)-  a.^ 
half  voltage.  It  would  be  neccssao  to  nin  it  at  approximate!  3^ 
half  speed  to  get  the  magnetic  density  higfa  enoogh  to  make  t^et 
madune  snble.  Then,  the  fields  of  the  550-4ralt  machine  should 
be  Avided  in  hahT$  and  th^  tw^i  halves  put  in  multiple,  taidng 
their  excitation  frcni  the  jfo-wJr  "busc<.  In  dus  way  the  ma- 
chine wvokl  Ofente  v-er^'  «fvll  if  the  field  ccrreDt  was  ikx  beav}' 
to  ox'erheai  the  rftet^slats,  since  this  ctnTcnt  wottld  be 
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about  twice  normal,  due  to  the  fields  being  in  multiple.  If  the 
machine  gave  trouble  from  its  compounding,  the  series  field  could 
easily  be  short-circuited.  The  kilowatt  capacity  of  the  machine  is 
of  course  about  half  the  name-plate  rating  when  run  this  way. 

H.  D.  Larrabee. 


Yes,  by  reconnecting  armature  so  as  to  put  two  coils  in  paral- 
lel and  increasing  thickness  of  brushes  so  as  to  cover  twice  as 
many  segments  of  commutator;  also  put  fields  in  parallel  and 
change  field  resistance  to  twice  the  ampere  capacity.  I  have 
operated  a  General  Electric  300-kilowatt  four-pole,  belted,  550- 
volt  generator  in  this  manner  in  parallel  with  one  2SO-volt  and 
two  125-volt  generators  for  a  year  or  more.        W.  T.  Oviatt. 

Have  used  5  50- volt  compound- wound  generator  to  supply 
power  for  an  Edison  three-wire,  125-250-volt  system,  by  placing 
jumper  across  the  series  coils  and  running  it  as  a  plain  shunt 
machine.  Would  advise  any  one  attempting  to  rely  on  a  reserve 
'f  this  character  to  make  test  run  in  order  to  be  fully  acquainted 
^^th  conditions  when  an  emergency  should  demand  the  use  of  the 
'^chine.  Edison  Ill'g  Co.  of  West  Chester. 

It  can  be  and  has  been  done  in  certain  cases  where  the  500- 
^It  generator  was  equipped  with  sufficient  rheostat  control  to 
^ble  the  machine  to  be  controlled  at  the  lower  voltage.  The 
^t:put,  however,  is  much  reduced  at  the  lower  voltage. 

L.  L.  Elden. 

The  emergency  combination  suggested   in  this  question  is 

tiirely  possible,  though  before  the  sso-volt  compound-wound 

-Aerator  is  thrown  in  parallel  across  the  two  125-volt  machines, 

^  compounding  should  be  completely  short-circuited  or  removed 

some  other  manner.  Wm.  B.  Jackson. 

A  550-volt  generator  would  have  to  be  excited  from  250-volt 
>i3s-bars,  the  fields  be  put  in  multiple  and  speed  adjusted  to  one- 
^If.  A.  Peters. 

Q-8 
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Yes ;  but  it  would  be  necessary  to  lower  speed  of  madlinc, 
which  in  turn  would  decrease  its  kilowatt  output  greatly. 

W.  H,  Greensli 

Yes,  but  with  very  poor  economy. 

'  C.  K.  N.,  N.  Y.  Ed. 

Have  tried  as  a  booster  an  Edison  three-wire  system,  witl"^ 
poor  success.  B.  A.  Schak. 

No.  A.  M.  Wilson. 

Yes.  if  series  winding  is  disconnected.        F.  R.  Spiller. 

In  case  of  emergency  almost  anything  has  to  be  done  in  orderr 
to  assure  continuity  of  service.    Under  these  conditions  a  s^o-vott 
compound-wound  generator  might  be  run  on  the  same  'bus  with 
a  250-volt  generator,  but  it  would  not  be  satisfactory,  on  account   , 
of  its  being  run  at  such  a  low  point  on  the  saturation  curve. 
This  would  mean  that  any  slight  change  in  the  field  strength  cif 
the  generator  would  produce  a  much  greater  change  in  voltage- 
It  would  probably  be  better  to  cut  out  the  series  winding  and  run     ( 
the  machine  shunt-wound.     It  would  also  probably  be  necessary 
to  furnish  a  new  field  rheostat,  as  the  one  designed  for  5so-volt 
generator   would  probably  not   give   good   regulation   with  the 
generator  running  at  250  volts.  M,  C.  TimpiN. 

By  cutting  out  the  compounding,  putting  fields  in  parallel  to 
secure  full  field  strength,  machine  can  be  operated  at  250  volts 
in  parallel  with  shunt-wound  125-volt  machines  without  difficalty, 
Capacity  of  the  550-volt  machine  reduced  one-half. 

Geo.  N.  Tnax 

Not  with  satisfactory  results.  However,  if  the  series  winding 
of  the  550-volt  machine  were  effectively  short-circuited  or  cut  out 
and  a  rheostat  of  ample  range  connected  in  the  shunt-field  circuit, 
the  machines  could  then  be  operated  under  light  load  at  250  volts, 
in  nuiltiple  with  other  machines  on  the  three-wire  system.  Spark- 
ing at  the  brushes  would  he  excessive,  owing  to  severe  anna- 
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tare  reaction.  In  case  the  prime  mover  driving  the  550-volt  gen- 
erator would  regulate  satisfactorily  at  half  speed  (which  is  not 
probable),  the  operation  of  the  500-volt  machine  at  half  voltage 
in  multiple  with  other  machines  would  be  entirely  satisfactory 
under  all  loads  within  its  rated  capacity,  as  the  field  strength  could 
then  be  retained  at  normal  and  the  armature  reaction  would  not  be 
excessive.  Ernest  F.  Smith. 


K  6.    What  should  be  the  ratio  of  capacity  of  the  exciter  to 
the  alternator  T 


It  depends  upon  conditions.  For  large-capacity,  low-fre- 
<lviency,  high-speed  alternators,  such  as  turbos,  one-half  per 
c:^»it  of  the  capacity  of  alternators  is  ample  for  excitation.  For 
f* i gh- frequency ,  low-speed  and  relatively  small-capacity  engine- 
type  alternators,  the  exciting  energy  may  be  as  high  as  two  or 
tWree  per  cent  of  the  capacity.  P.  M.  Lincoln, 

The  relation  of  exciter  capacity  to  generator  capacity  de- 
F*^nds  upon  the  characteristics  of  generator  and  the  power  factor 
■■^f  its  load.  Fred.  W,  C.  Baii-EV. 

The  exciters  should  be  from  one  and  one-half  to  three  per 
"^^^nt  of  the  capacity  of  the  alternator,  C.  W.  Higgins. 

The  capacity  of  the  exciter  is  governed  by  the  excitation 
^nergj'  required  by  the  alternator.  It  is  usually  about  three  per 
Cent  of  that  of  the  main  generator.  The  exciter  should  be  selected 
■of  a  size  to  care  for  the  excitation  of  the  generator  under  normal 
fuU'laad  operating  conditions.  The  increased  field  current  re- 
quired by  the  main  alternator,  due  to  operation  with  inductive 
loads,  should  be  considered  in  the  phrase  "full-load  operating 
conditions."    A  good  general  rule  would  be  to  call  for  an  exciter 

-capable  of  handling  ilie  excitation  required  for  the  main  genera- 
tor  at   normal   full   load   when   operating  on  a   load  having  a 

power  factor  of  80  per  cent. 

Occasional  or  periodic  abnormal  operating  conditions  of  the 

main  generator  will  be  taken  care  of  by  the  usual  overload  ca- 
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ifiacity  of  the  exciter,   which   should   be  designed   to  have  the 
Sisual  overload  capacity  of  direct-current  machinery. 

H.  A.  Strauss. 

The  size  of  exciter  required  depends  in  every  case  upon  th^ 
ijiaracteristics  of  the  alternator  to  be  excited.    In  a  looo-kilowatt 
6o-cycle  unit,  operated  at  loo  revolutions,  the  exciting  current  ex — 
ceeded  three  per  cent  at  unit)'  power  factor,  full  load.     In  ^ 

aooo-kilowatt  inachine  of  somewhat  closer  regulations,  the  excita , 

tion  amounted  to  less  than  2.5  per  cent  while  in  steam  turbines 
owing  to  their  high  speed,  the  excitation  is  less  than  one  pe= 
cent  of  the  total  output  of  the  alternator. 

The  PHrLADELPHiA  Electric  Co. 


K  7. 
Tertedt 


Are  rotary  converters  being  operated  inooeufnUy  i 


A   300-kilowatt    rotary    in    the   power-house  of   the   Elmm_  ra 
Water,  Light  and  Railroad  Company,  has  been  operated  succe  :^s- 
fully  as  follows :    First,  taking  alternating  current  and  deliveri  11^ 
direct  current ;  second,  taking  direct  current  and  delivering  alter- 
lOating  current ;  third,  operated  as  a  bell-driven  unit  and  gen- 
erating both  alternating  and  direct  current.        H.  M.  Beuglek. 

The  local  street  railway,  which  also  operates  a  25-mile  inier- 
I  urban  railway,  receives  power  from 'power-house  14  miles  oiii. 
The  generating  plant  is  all  550  volts,  which  is  put  through  tw'o 
inverted  rotaries,  stepped  up  to  13.000  volts,  sent  to  each  end 
of  the  line,  stepped  down  again  and  through  another  rotan.*, 
■finally  being  delivered  to  trolleys  at  550  volts.  The  power-house 
also  feeds  the  trolley  direct  current.  This  arrangement  works 
very  satisfactorily,  but  can't  say  much  about  efficiency. 

W.  H.  Feli^ws, 

Inverted  rotaries  are  operated  in  a  number  of  plants.  Thej 
are  used  by  the  Union  Railroad  Company,  Providence,  R,  I, 

C.  W.  HiGCixs. 

Rotary  converters  arc  run  inverted  on  inlcrurban  railway 
circuits  with  complete  success.     Take  the  following  conditions; 
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In  the  power  plant  all  the  generated  power  is  direct  current, 
500-volt,  the  power  fluctuations  being  deadened  by  a  storage 
battery.  The  alternating  current  for  a  suburban  line  about  20 
miles  long  is  obtained  by  running  a  converter  inverted  and  step- 
ping-up  the  voltage  to  about  15,000  volts.  If  the  substation  con- 
verter is  excited  so  that  the  inductive  effect  of  the  line  is  over- 
come under  all  running  conditions,  there  can  not  be  much  chance 
of  the  inverted  converter  running  away.  For  lighting  loads, 
it  would  be  necessary  to  regulate  the  system  so  as  to  prevent  too 
great  lag  on  the  alternating-current  side  of  the  inverted  con- 
verter. A.  M.  Wilson. 

Yes.  Fred.  W.  C.  Bailey. 

We  have  operated  a  60-cycle,  300-kilowatt,  3-phase  rotary 
converter  inverted;  taking  direct  current  at  one  substation  from 
the  street  railway  plant  and  transmitting  alternating  current  in 
parallel  with  generators  to  two  other  substations.  The  direct- 
current  side  of  all  rotaries  and  the  railway  plant  were  connected 
and  the  alternating-current  sides  of  all  rotaries  were  kept  con- 
nected with  our  plant.  The  compound  winding  was  cut  out  on  the 
inverted  rotary  and  the  field  current  decreased  sufficiently  to  motor 
the  direct- current  side.  This  method  of  operation  was  used  to 
reduce  peak  load  on  our  plant  during  December  and  worked  very 
satisfactorily.  W.  J.  Greene. 

Yes,  in  a  great  number  of  cases.  The  writer  has  in  mind  one 
200-kw,  60-cycle,  250-volt  direct-current  rotary  that  runs  twenty- 
four  hours  per  day.  Half  the  time  it  runs  as  a  rotary  and  the 
other  half  as  an  inverted  rotary,  and  gives  excellent  satisfaction. 

M.  C.  TURPIN. 

Yes,  the  speed  is  very  sensitive  to  variations  in  power  factor 
of  the  load,  and  the  position  of  the  direct-current.  Brushes  re- 
quire careful  attention  in  order  to  avoid  excessive  firing.  No 
converter  should  be  operated  inverted  unless  provided  with  a 
reliable  speed-limit  device  capable  of  promptly  opening  the  cir- 
cuit in  case  of  system  trouble  causing  heavy  lagging  currents  to 
be  drawn  from  the  inverted  converter. 

Ernest  F.  Smith. 
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K  8.  Why  should  a  three-phase  Byatem,  supplying  rotarie* 
and  synchronous  motors  only,  be  other  than  in  perfect  balance, 
and  how  much  does  it  vary  in  actual  practice? 

A  ihree-phase  system  supplying  rotaries  and  synchronous 
motors  operating  at  a  reasonable  high  power  factor  should  prac- 
lically  be  in  perfect  balance,  if  all  of  the  apparatus  is  as  it 
should  be. 

In  case  the  rotaries  and  synchronous  motors  should  be  run 
with  an  extremely  low  power  factor  there  might  be  considerable 
unbalancing,  owing  to  the  magnifying  of  the  very  slight  varia- 
tions in  the  magnetic  and  electric  circuits  of  the  generators  ami 
motors.  Wm.  B.  Jackson. 

K  9.  If  two  or  more  inverted  rotaries  are  numisg  in 
parallel  on  the  alternating-current  side,  is  there  a  constant  shifting 
of  load  on  account  of  phase  difference  ? 

Yes ;  hut  it  is  usually  small  in  amount.         H.  D.  Labrabee. 

E  10.  What  is  the  beat  method  of  controlling  aatomatically 
the  freqnenoy  of  inverted  rotariei? 

Hovc  an  exciter  that  will  give  necessary  voltage  when  the      .    ■ 
field  is  worked  at  a  low  density.     As  the  rotary  increases  in  ' 

speed,  the  exciter  voltage  will  build  rapidly,  thereby  strengthen- 
ing the  field  of  Ihe  rotary  and  holding  the  speed  down.  If  speed 
lowers,  Ihe  exciter  voltage  will  lower,  thereby  weakening  field 
of  the  rotary  and  speeding  it  to  proper  point. 

F.  R.  Spiller. 

K  11.  What  has  been  the  experience  of  those  who  have  used 
in  practical  work  a  system  of  automatic  synchronizing  of  rotary 
converters  T 

E  12.     What  has  been   the  experience  of  large   companies 
operating  numerous  large  rotary  converters  as  to  the  comparative 
merits  of  staggering  every  other  set  of  carbon  bmahes  on  direct- 
current  side  with  reference  to  one  another,  or  of  staggering  by         i 
gronps  of  adjacent  positive  and  negative  brushes  with  refereiM^HH 

L  -] 
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to  one  another  ?  The  latter  method  of  staggering  being  used  for 
the  parpose  of  avoiding  the  uneven  wear  on  the  commntator,  due 
to  electrolytic  deposition  of  copper  on  the  face  of  the  positive  car- 
bon brushes  from  the  copper  commutator  immediately  under  the 
brash  face. 


Prefer  the  latter  method  of  staggering.  F.  R.  Spiller. 

K  13.  Has  experience  ever  shown  that  the  end-play  device 
on  a  rotary  transformer  is  beneficial  to  the  wear  on  the  com- 
mntator 1 

The  end-play  device  is  exceedingly  beneficial  to  the  wear  of 
the  commutator.  It  is  impossible  to  keep  a  good  commutator  sur- 
face wilhout  a  certain  amount  of  end  play. 

The  Philadelphia  Electric  Co. 


Ves;  and  for  the  we: 


1  the  bearings  also. 

H.  D.  Larrabee. 
F.  R.  Spiller. 


While  it  is  our  practice  to  use  end-play  devices,  we  ran  three 
1 000- kilo  watt  rotaries  for  about  five  months  wilhout  them.  The 
commutators  would  not  take  a  polish,  btit  became  covered  with 
small  ridges,  as  did  the  rings  also.  After  putting  on  the  end-play 
devices,  the  ridges  soon  disappeared  and  the  commutators  have 
now  a  nice  polish.  The  Brooklyn  Edison,  T.  N,  Hicks. 


Yes. 


I  have  had  good  results  from  the  operation  of  this 
Ralph  R.  Laxton. 


K  14.  Has  general  trouble  been  experienced  with  pig-tail 
brushes  on  rotary  converters  under  abnormal  overloads  or  at  times 
of  serious  high-tension  system  disturbances? 


\Vc  had  considerable  trouble  with  one  style  of  pig-tail  brush, 
but  generaUy  speaking  we  have  had  good  results.    The  pig-tail  of 


this  brush  was  inserted  in  a  hole  in  ihe  lop,  the  rest  of  the  hole 
being  filled  with  solder  to  hold  the  pig-tail.  On  heavy  loads  the 
solder  would  melt,  allowing  the  pig-tail  to  drop  out. 

The  Brooklyn  Edison,  T.  N.  Hicks. 


E  IS.  What  is  the  tisnal  average  power  factor  of  a  motor- 
^nerator  system  ?    State  conditions. 

The  average  power  factor  of  large  systems  supplying  sjti- 
chronous  molor-generalors  and  rotary  converters  is  in  practice  98 
and  99  per  cent.  The  average  power  factor  for  a  somewhat 
smaller  system  supplying  exclusively  induction  motor- generator 
sets  would  be  about  y$  or  80  per  cent.  P.  Junkersfe[.d. 

/\ii  induction  motor-generator  set  will  frequently  have  ^ 
power  factor  as  low  as  80  per  cent  at  full  load.  A  synchronous 
mo  tor- generator  set  may  have  a  power  factor  of  unity. 

H.  A.  Strauss. 

The  average  power  factor  of  motor- generator  system,  trans- 
forming from  the  high-tension  central- station  current  to  the  low- 
tension  Edison  mains,  is  about  80  per  cent. 

The  Philadelphia  Electric  Co. 


K  16.  In  cases  where  the  regular  operatiitg  procedoM  of 
shutting  down  a  rotary-converter  nnit  equipped  with  an  indnc- 
tion  regulator  provides  for  opening  the  fields  of  the  converter 
before  it  comes  to  rest,  has  tronble  been  frequently  experienced  in 
subsequently  starting  the  converter  from  the  direct-cnxrent  end, 
due  to  the  residnal  magnetic  condition  of  the  static  transformer' 

E  17.  Outline  beat  method  of  starting  np  large  systems  of, 
say,  20,000-kw  capacity,  in  stations  and  substations  with  batteries 
after  shut-down  of  all  generators  and  oonvertere. 


k 


Start  generators  and  then  rotaries.   taking  the  load   from 
tbe  batteries  as  the  generators  and  rotaries  are  cut  in. 

F.  R-  Spiller. 
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K  18.  What  has  been  observed  to  be  the  limiting;  feature 
in  connection  with  a  rotary-converter  equipment  employing  induc- 
tion re^ralators,  oonceming  maximnm  capacity  of  same  ? 

E  19.  Do  turbines  make  a  60-oycle  rotary  system  preferable 
to  a  motor-generator  system? 

The  prime  mover  has  nothing  to  do  with  the  relative  advan- 
tage of  a  6o-cycle  rotary  or  a  motor-generator  set.  The  difficulty 
involved  in  6o-cycle  rotaries  Ues  mainly  in  mechanical  construc- 
tion of  the  rotary  itself,  due  to  the  relatively  large  number  of  poles 
required.  H.  A.  Strauss. 

No.     Do  not  like  rotaries.  F.  R.  Sfilleb. 

K  20.  Where  a  very  large  fluctuating  power  load  is  being 
run  from  the  same  motor-generator  sets  as  the  lighting  load,  what 
means  shonld  be  employed  to  keep  the  pressure  steady  t 

A  voltage  regulator  on  the  generators.  A  Tirrill  regulator 
will  handle  any  variation  within  reason.  F.  R.  Sfiller. 

(Practically  concurrent  opinions  expressed  by  M.  C.  Turpin 

and  P.  JUNKERSFELD.) 

E  21.  Is  it  practical  to  take  two  single-phase  alternators, 
couple  the  shafts  together  and  use  them  as  a  two-phase  machine! 

Yes.  This  was  the  method  adopted  by  one  of  the  large 
manufacturing  companies  with  the  machines  it  exhibited  at  the 

World's  Fair,  Chicago,  1893.    It  would,  however,  hardly  pay. 
H.  A.  Strauss. 

Yes,  provided  means  are  taken  to  arrange  the  armatures  so 
that  the  e.m.f.  are  in  quadrature.  In  fact,  it  was  in  this  manner 
that  polyphase  currents  were  first  generated.  M,  C.  Turpin. 

Provided  the  machines  are  the  same,  .are  excited  from  the 
same  'bus  to  ensure  polarity  being  the  same,  and  the  one  ad- 
red  ahead  of  the  other  the  requisite  amount.  A.  Peters, 


I        same  'bus 
I  vanced  ahe 
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It  can  be  done,  but  would,  however,  be  at  best  poor  economy ; 
trouble  with  one  alternator  would  put  out  of  business  all  two- 
phase  apparatus  connected  to  system.  F.  D.  Sampson. 

It  is  practical  to  make  up  a  two-phase  alternator  by  rigidly 
coupling  two  single-phase  alternators  together  so  that  the  phases 
of  the  generator  electromotive  forces  come  in  quadrature  relation ; 
but  the  arrangement  is  cumbersome,  and  undesirable  for  that 
reason.  Dugald  C.  Jackson. 

K  22.  Is  it  economy  to  buy  a  three-phase  alternator  and  nse^ 
it  for  single-phase  lighting? 

Yes;  well-designed  three-phase  alternators  will  give  80  per 
cent  full-load  rating  on  single-phase  lighting.  Power  can  then 
be  taken  from  alternator  at  some  future  time  when  growth  of 
business  demands,  pro\Hded,  however,  60-cyde  apparatus  is  con- 
templated, F.  D.  Sampson. 

Yes,  for  several  reasons.  The  three-phase  machine  should 
bo  choa|H^r  for  the  same  output;  you  will  save  copper  in  your 
distxibution  and  transmission  svstem;  vou  will  be  enabled  to 
run  altomaiinj^-current  motors  from  your  line.     H.  A.  Strauss. 

Should  think  it  wouKl  depend  on  local  conditions  and  prospec- 
tive |V»wor  business.  Throe-phase  machine  should  give  about 
thn^e-tourths  of  its  output  when  running  single-phase. 

M.  C.  Turpi  X. 

A  throo-phaso  maohino  ojvrating  as  single-phase  will  give  68 
TO  TV".  ixT  oeiu  ot  total  throe-phase  capacity.  I  should  tfiink  that 
imloss  thoro  aro  s'^xvial  reasons  for  purchasing  three-phase,  single- 
pluso  r,\ur.ir,c5  \\ou\i  1h^  tho  bettor.  A.  Peters. 

Xo:  x:r.!os:^  i:  ;s  prv^K^Ko  tbAT  a  power  load  can  be  built  up 
'.A^cr  or  \:n>ss  a  rovoivinjr*tio'o»  machine  is  desired. 

H.  D.  Larrabee. 

7>is  cv.vs:^^r.  is  prot:>  vVTr.p'etOiV  answered  under  M  i. 

Wii,  B.  Jacksox. 
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K  23.  Can  a.  2200-Tolt,  ISS-cycle  alternator  be  changed  in 
wed  and  connected  to  generate  2200  volta  at  60  cycles  ? 

It  is  entirely  possible  and  practicable  to  use  a  2200-volt,  125- 
ycle  alternator  as  a  2200-volt,  60-cycIe  machine  by  a  proper 
Eduction  in  speed,  if  it  is  possible  to  change  the  armature  con- 
cctions  from  a  parallel  connection  to  a  series  connection. 

This  has  recently  been  done  by  the  writer  with  good  practical 
access.  Wm.  B.  Jackson. 

By  running  at  the  properly-reduced  speed,  60-cycle  current 
/ould  be  obtained,  but  the  heating  due  to  excess  field  current 
«cessarj-  to  obtain  2200  volts  would  probably  burn  out  the  field 
pools,  not  to  speak  of  the  extra  heating  of  the  armature  due 
3  increased  core  loss  at  this  decreased  frequency. 

M.   C.  TURPIN. 

Reduce  the  speed  to  that  requisite  to  give  you  sixty  cycles, 
ewind  armature  willi  a  shade  over  twice  the  number  of  turns 
;r  coil  there  are  in  present  coils,  the  wire  being  half  the  area 
'  present  winding.  You  will  then  have  a  60-cycle,  2200-volt  ma- 
tine  of  half  the  former  capacity.  A.  Peters. 

No,  Voltage  is  the  product  of  number  of  turns  of  wire,  field 
rength  and  frequency.  Hence,  with  the  same  machine,  dividing 
e  frequency  by  two  means  doubling  the  field  strength  to  give 
e   same  voltage,  which  is  practically  impossible. 

H.  D.  Larrafiee. 


No;  not  i 


id. 


Chas.  W.  Stone. 


K  24.     What  advantages  have  c 
inerators  for  substation  work! 


impound  over  shunt-wonnd 


If  you  are  doing  lighting  from  the  substations,  compound- 
ound  machines  are  essential  to  prevent  too  great  variations  in 
altage  for  changes  of  load.  If  power  only  is  being  furnished 
•om  the  substations,  shunt-wound  machines  will  prove  satisfac- 
ffv.  tnit  compound- wound  machines  have  the  advantage  first 
fed-  -  H.  A,  Straliss. 
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Com  pound- wound  generators  are  of  great  advantage,  for 
ixith  railway  and  power  work,  in  maintaining  the  proper  potential 
on  the  system  when  the  load  fluctuates  considerably.  Shunt- 
wound  generators  are  preferable  for  lighting,  as  the  changes  in 
load  are  not  rapid,  and  they  are  simpler  to  manage  in  case  of 
short-circuits  and  so  forth.  Chas.  W.  Stone. 

Maintenance  of  c.  m.  f.,  with  rapidly  varying  loads. 

A.  Petebs. 

K  25.  Are  there  any  plants  ia  the  northwestern  part  of  the 
oonntry  generating  at  10,000  volts  or  more?  If  so.  are  all  details 
of  operation  satisfactory,  and  are  generators  particularly  liable 
to  injury  by  lightning  when  used  without  step-ap  transformers! 

There  are  a  number  of  stations  generating  at  lo.ocx)  volts 
and  a  considerable  number  going  in  at  13,000  volts.  Operation 
is  quite  satisfactory  and  there  are  no  generator  troubles  due  to 
lightning.  The  essential  point  in  such  installations  is  to  put  in  a 
first-class  system  of  conductors  between  generator  and  switch 
board  and  switchboard  and  line.  H.  A.  Strauss. 

K  26,  I  have  seen  a  three-phase  induction  feeder  potential  W^ 
regulator  (2300-volt)  which  showed  as  great  a  loss  (heat)  in  ^^^ 
itself  at  no  boost  as  at  130  volts  boost.  Is  it  a  special  feature  ^»ij 
of  the  regulator,  belonging  to  this  class,  to  have  a  rather  low  all-  — Jt 
day  efficiency!  i 

J 

Regulator  is  probably  arranged  so  that  the  primary  side  is^.^-^ 
connected  to  the  line  all  the  time,  consequently  full  potential  \^  M  k 
placed  across  the  regulator  and  the  heating  due  to  the  magnetizing^ ^ — - 
current  results.  M.  C.  Tdhpin. 


r«Tg 


The  core  losses  in  such  a  regulator  are  practically  constanr.«-»ifci 
and  the  C=R  losses  vary  with  the  load,  so  that  there  must  hav^^^.vcj 
been  some  other  trouble  than  that  slated  in  the  question.  1 

Chas.  W.  Stone. 

Low   power   factor   load.      Probably   most  of  single-pha  - 

motors  connected  to  one  phase.     You  might  divide  the  singk  e- 
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phase  motors  equally  between  the  two  phases,  but  it  will  be  prac-  J 
lically  impossible  to  entirely  eliminate  the  trouble  and  keep  the  ] 
piesent  combination  of  apparatus  in  service.  If  you  can  add  a  syn-  J 
chronous  motor,  or  substitute  one  for  a  part  of  the  inductive  load,  I 
it  will  help  materially.  Ralph  R.  Laxton.       | 

K  27.  How  can  we  improve  our  power  factor,  which  to-da; 
bas  a  minimnm  of  60  to  65  per  cent  and  a  maximum  of  80  to  85 
per  cent,  according  to  the  load  and  the  time  of  day?  Our  generat- 
ing units  consist  of  one  400-kw  and  one  600-kw,  three-phase,  60- 
cycle,  2300-volt  Q.  E.  generators.  Our  day  load  averages  SCO 
kilowatts,  90  per  cent  of  which  is  three-phase  power.  Our  street 
lighting:,  which  is  from  the  tub  system  and  amounts  to  155  kilo- 
watts, has  a  power  factor  of  60  to  65  per  cent.  Oar  commercial 
incandescent  and  arc  lighting,  which  has  a  peak  load  of  from 
200  to  300  kilowatts,  has  a  power  factor  of  about  90  per  cent. 
TJnder  the  very  best  present  operating  conditions  an  80  per  cent 
power  factor  is  about  as  high  as  we  obtain.  A  loss  of  20  to  26 
per  cent  in  generating  capacity  of  central  station  is  a  serions 
condition. 

In  case  there  are  any  power  installations  wherein  synchro- 
nous motors  can  be  installed,  it  is  both  possible  and  practicable  to 
improve  the  conditions  stated.  In  case  it  is  found  necessary  to 
take  care  of  a  great  amount  of  lagging  current,  it  might  be  found 
desirable  to  install  synchronous  motors  of  considerably  larger 
capacity  than  the  power  required  of  them,  so  that  the  reserve 
capacity  could  he  used  in  taking  care  of  lagging  current. 

Wm.  R.  Jvcksi.n. 

It  may  be  jKissible  to  install  synchronous  motors  in  some  of 
the  places  where  induction  motors  are  now  used,  which  would 
help  a  great  deal.  If  such  a  condition  exists,  I  should  imagine 
that  going  over  the  system  carefully  and  eliminating  as  many 
transformers  as  possible,  and  grouping  transformers  of  larger 
capacity  would  also  improve  matters.  Chas.  W.  Stone. 

It  might  be  well  to  look  over  customer's  motors  and  see 
if  they  arc  well  loaded.     An  induction  motor  running  light  or 


H 
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lightly  loaded  lias  a  very  poor  power  factor.  Consequently, 
a  number  of  motors  in  this  condition  on  the  circuit  the  power  fac- 
tor of  same  would  undoubtedly  be  very  low.  If  it  is  found  that 
power  factor  could  not  be  improved  in  this  manner,  the  condi- 
tions would  probably  justify  putting  in  a  synchronous  motor.  By 
adjusting  the  field  current  of  this  motor,  power  factor  of  the  sys- 
ten  could  be  raised  to  very  nearly  unity.  M.  C.  Turpin. 

Put  a  synchronous  motor  on  your  line  and  adjust  your 
power  factor  by  regulating;  the  field  of  the  motor. 

H.  A.  Strauss. 

Put  in  a  175  kw  single-phase  generator  for  the  tub  system. 
H.  D.  Larrahee. 

Why  not  by  a  synchronous  motor  running  idle,  connected  to 
■"bus-bars?  .\.  Peters. 

K  28.  A  500-kw.  two-phase,  es-cycle.  2500-volt  Stanley  in- 
■ductor-type  generator,  which  when  running  onder  full  load  of 
incandescent  lighting  will  carry  equal  voltage  on  each  phase 
St  terminal  board,  with  a  power  factor  of  80,  when  mnning 
on  one-half  load,  consisting  mostly  of  WestinghoQse  two-phase  and 
Wagner  single-phase  motors,  will  drop  its  voltage  very  much  lower 
on  one  phase  than  the  other  and  will  give  a  power  factor  of  only  6S. 
What  is  the  trouble  and  what  its  remedy  I 

We  have  an  approach  to  this  same  trouble.  The  phases  at 
the  light  load  are  most  likely  unbalanced,  probably  due  to  the  sin- 
gle-phase motors,  and,  if  so.  the  armature  reaction  distorts  the 
field  and  causes  the  difference  in  voltage.  If  the  amperes  on  the 
two  phases  differ  or,  the  amperes  being  the  same,  the  power 
factors  differ,  this  distortion  will  occur  and  the  voltage  be  un- 
"balanced.  The  remedy  is  to  keep  the  phases  absolutely  balanced 
both  as  to  amperes  and  power  factor.        W.  H.  Thomson,  Jr. 

Is  it  not  probable  that  single-phase  motors  are  not  properly 
■distributed  between  the  two-phase  lines?    See  answer  to  K  27. 
M.  C.  Turpin. 
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L-STORAGE  BATTERIES  AND  BOOSTERS 

L  1.  Would  a  storage  battery  in  an  alternating  plant  be  a 
jtaying  proposition  to  take  care  of  part  of  peak  load  and  fnrnisk 
light  power  by  day? 

No;  for  direct -cur  rent  apparatus  would  have  to  be  provided 
lo  charge  the  batteries,  and  distributing  system  would  perhaps 
not  permit  of  the  use  of  the  batteries  on  the  line.  If  it  would 
it  would  necessitate  two  distinct  distributing  systems.  A  syn- 
chronous motor-generator  set  might  be  used  to  alternately  charge 
the  batteries  and  deliver  alternating  current  to  the  distributing 
system,  but  do  not  deem  it  advisable.  L.  D.  Nordstrum. 

There  is  no  reason  why  a  storage  battery  in  an  alternating- 
current  plant  should  not  be  just  as  good  a  commercial  proposition 
for  handling  the  peak  load  and  carrying  the  total  load  throughout 
ihe  lighter  portions  of  the  day,  as  such  battery  installations  have 
proven  in  connection  with  direct-current  lighting  systems.  A 
rotary  or  motor- generator  set  would,  of  course,  have  to  be  oper- 
ated with  the  battery.  J.  I-ester  Woodridge. 

If  the  load  were  light  only,  a  battery  could  be  used;  but 
if  it  consisted  of  light  and  power  it  would  necessitate  installing 
-converting  apparatus.  In  general,  it  is  not  practicable  to  use  a 
storage  battery  for  the  day  load.  Its  best  purpose  is  for  peak  serv- 
ice or  emergency  reserve.  Louis  I.  Porter. 

No.  Profitable  use  of  storage  batteries  in  connection  with 
an  alternating-current  plant  is  for  purposes  of  insurance  of  serv- 
ice and  not  for  general  use  as  suggested.  L.  L.  Elden. 

Not  generally;  specific  cases  may  show  advantages. 

H.  A.  Strauss. 
(Practically  concurrent  opinions  expressed  by  A.  O.  Fretz, 

A.  M.  Wilson.  E.  L.,  Chicago  Edison  Co,) 


L  2.    la  plants  where  the  exciters  are  not  driven  by  separate 
prime  movers,  is  it  becoming  general  practice  to  install  storage 
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batteries  and  keep  same  "floating"  on  the  ezoiter  'boa  wires  i    Are 
the  results  satisfactory  t 

In  a  liigh-class  installation  the  installation  of  storage  battery 
for  insurance  of  the  excitation  is  imperative.  The  results  are 
very  satisfactory  if  proper  care  is  given  the  battery, 

L,  L.  Elden. 

(Practically  concurrent  opinions  expressed  by  E.  L.,  Chi- 
cago Edison  Co.,  Clayton  F.  Geiger.) 

Storage  batteries  floating  on  exciter  'bus-bars  would  be  a 
necessity  in  the  case  of  exciters  being  driven  by  motors,  in  case 
of  a  general  shut-down.  A.  Peters, 

It  is  becoming  general  practice  to  install  storage  batteries  for 
floating  on  the  exciter  'bus,  not  only  in  cases  wbere  the  exciters 
are  motor-operated,  but  also  where  the  exciters  are  driven  by 
separate  prime  movers.  Where  the  exciters  are  driven  by  alter- 
nating-current motors,  the  battery  floating  on  the  'bus  prevents  a 
change  in  speed  of  the  alternator  from  producing  a  magnified. 
eiTect  uii  the  voltage  due  to  the  change  of  frequency  and  of  the 
speed  of  the  exciter  set.  In  any  event,  tlie  storage  baltery- 
aflords  an  insurance  of  continuous  service  at  a  cost  that  is 
insignificant  as  compared  with  the  results  accomplished.  The 
results  of  such  exciter-battery  installations  have  been  entirely  sat- 
isfactorj-.  J.  Lester  WoooRincE. 

The  use  of  the  storage  battery  in  connection  with  exciter  sys- 
tem of  any  station  depends  upon  the  degree  of  reliability  neces- 
sary. In  most  large  central  stations  a  battery  is  kept  floating 
on  the  exciter  system  at  all  times;  there  are,  however,  a  few 
exceptions  to  this  rule,  where  all  the  exciters  are  independent 
steam-driven  units.  The  Philadelphia  Electric  Co. 

Considerable  advantage  may  be  derived  from  a  storage  bat- 
tery floating  on  the  exciter  Tsus,  when  more  than  one  alternating- 
current  machine  is  in  use,  A  secondary  advantage  consists  in 
the  possibility  of  using  the  battery  for  illuminating  the  plant  in 
case  of  a  complete  interruption  of  service,         C.  C.  Gartland. 

No;  this  is  very  unusual.  Would  avoid  this  arrangement  if 
possible,  H.  A.  Strauss. 


[ 
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L  3.  Why  do  not  storage-battery  manufacturers  rate  their 
prodncts  for  efficiency  and  capacity  in  kilowatt-honrs  instead  of 
ampere-hoars?  Is  it  because  near  end  of  charge  the  e.  m.  f.  of 
generator  has  to  be  raised  considerably  and  this  would  bring  the 
efficiency  in  kilowatts  low,  the  increased  e.  m.  f.  falling  as  soon 
as  chaise  is  discontinued? 

Some  manufacturers  rate  their  batteries  on  a  kilowatt -hour 
basis.  The  capacity  of  a  battery  expressed  in  terms  of  kilowatt- 
hours  moans  more  ihan  if  stated  in  terms  of  ampere-hours.  The 
ampere-hour  capacity  of  an  entire  battery  is  that  of  a  single  cell, 
irrespeciive  of  the  voltage,  while  the  kilowatt-hour  capacity  nf 
a  battery  is  dependent  upon  the  ampere-hour  capacity  and  the 
average  voltage  on  discharge.  Usually  it  is  sufficient  to  sta'- 
the  capacity  in  terms  of  ampere-hours  at  a  particular  rate  of 
discharge.  E.  L.,  Chicago  Edison  Co. 

Ampere-hour  rating  has  no  significance  unless  the  voltage  is 
specified.  It  is  the  energy  input  that  gfoverns  here  as  well  as  with 
any  other  apparatus.  H.  .\.  Strauss. 

When  charging  storage  batteries  the  current  as  a  rule  is 
kept  constant,  die  e.ni.f.  varying.  As  cells  become  charged  the 
e.m.f.  rises  abruptly  and  falls  as  rapidly  on  stopping  charge. 
This,  while  it  would  count  if  batteries  were  rated  in  kilowatts, 
docs  not  if  they  are  rated  in  amperes.  The  efficiency  therefore 
will  show  up  higher  under  the  latter  (ampere)   rating, 

A.    PliTEHS. 

L  4.  What  is  the  usual  efficiency  of  a  storage  battery  in 
kilowatt-hours,  i.  e.,  percentage  of  efficiency  between,  say,  a 
month's  input  in  kilowatt -hours  and  month's  output  in  same? 
The  battery  being  well  cared  for  and  having  maximum  charge 
once  a  week,  other  charges  being  kept  three  points  low, 

\  comparison  of  a  number  of  months'  use  of  nine  batteries 
having  a  total  capacity  of  6650  kilowatts  at  the  one-hour  rate 
of  discharge  gives  results  varying  in  the  different  months  from 
58  to  61  per  cent,  considering  the  batteries  collectively.    Individual 
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batteries  considered  separately  varied  from  47  per  cent  to  67 
per  cent.  L.  L.  Eldex. 

A  twelve  months'  average  gave  efficiency  of  57  per  cent  in 
kilowatt-hours.  A.  Peters. 

The  kilowatt-hour  efficiency  of  a  central-station  storage  bat- 
tery, well  cared  for  and  operated  under  usual  service  conditions,  is 
about  75  per  cent.  Hugh  Lesley. 

This  question  as  stated  can  not  be  satisfactorily  answered. 
Efficiency  depends  upon  the  amount  discharged  and  the  care  exer- 
cised in  charging.  E.  L.,  Chicago  Edison  Co. 

The  usual  efficiency  of  a  storage  battery  in  kilowatt-hours 
is  about  60  per  cent.  Louis  L  Portek. 


L  6.  What  are  the  objeotionSi  if  anyi  to  ditdiarging  batteries 
at  high  rates  in  case  of  emergency  t 

None ;  proviiled  discharge  is  not  carried  too  far  and  does 
not  exceed  the  maximum  allowable  discharge  of  battery. 

A.  Peters. 

In  strictly  cnierf^cncy  cases,  which  arc  presumably  of  rare 
occurrence,  it  is  permissible  to  run  the  discharge  rate  up  to  any 
amount  necessary,  provided  the  point  is  not  reached  where  there 
is  danger  of  melting  plate  lugs  or  connections:  four  times  the 
hour  rate  is  safe  in  this  respect.  Hugh  Lesley. 

X'ory  heavy  ilischargos  are  liable  to  disintegrate  the  positive 
}>lates.  This  is  occasioned  by  the  fact  that  so  much  gas  is  liber- 
ated at  such  times  that  frequently  the  paste  is  driven  off  with  it. 
Moderately  heavy  discharges  for  short  periods,  however,  should 
have  no  ill  cti'octs.  S.  R.  Inch. 

L  6.  If,  in  case  of  an  emergency,  a  storage  battery  is  carry- 
ing the  entire  load  of  a  substation  and  the  interruption  continues 
beyond  the  capacity  of  the  battery,  when  should  the  battery  be 
disconnected  ? 
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When  the  e.m.f.  per  cell  gets  down  to  1,8  volts,  unless  you 
m  recharge  very  soon  after,  in  which  case  it  car  go  to  1.7  volts. 

A.  Peters. 

The  battery  may  be  kept  in  circuit  until  its  voltage  drops  to 
le  point  where  tlie  pressure  on  the  distributing  system  is  so 
)w  that  useful  illumination  from  the  lamps  is  no  longer  obtained, 
rovided  the  battery  can  be  immediately  recharged  when  the 
eneralor  service  is  restored.  Hugh  Lesley. 

I  7.  What  are  the  oomparative  advantages  of  the  high-volt- 
^  rotary  and  the  booster  set  for  charging  the  battery  in  a 
rtary  battery  substation! 

The  advantages  of  high-voltage  rotary  are  as  follows: 

First — Reduced  first  cost  of  installation.  The  saving  due  to 
mitting  the  booster  will,  however,  be  partially,  and  perhaps 
irgely,  offset  by  the  extra  cost  of  the  rotary  and  apparatus  for 
jn trolling  it.s  voltage. 

Second — Improved  efficiency. 

Third — Reduced  floor  space. 

Fourth — Greater  simplicity  in  operation  on  account  of 
educed  amount  of  machinery  to  manipulate. 

The  above  advantages,  especially  first  and  second,  are  based 
n  the  assumption  that  a  rotary  may  be  used  which  must  in  any 
vent  be  installed,  and  which  is  of  about  the  proper  ampere- 
apacity  for  charging  the  battery.  If  a  special  rotary  must  be 
rovided,  the  above  advantages  disapi^ear.  The  disadvantages  of 
he  high-voltage  rotary  as  compared  with  the  booster  set,  are  as 
oltows : 

First — It  will  either  be  necessary  to  run  one  or  more  rotaries 
□  carry  the  outside  load,  in  addition  to  the  high-voltage  rotary 
or  charging  the  battery,  or  if  one  rotary  of  sufficient  capacity 
upplies  both  the  charging  current  and  the  outside  load,  then  the 
3tal  current  supplied  by  this  rotary,  including  that  which  charges 
he  main  battery  and  that  which  goes  to  the  outside  load,  must 
lass  through  the  cells,  This  latter  may  involve  either  charging 
he  end  cells  at  too  high  a  rate  or  reducing  the  charging  rate  of 
he  main  battery  to  a  very  small  amount.     In  fact,  even  if  the 
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main  battery  is  not  charging  at  all,  the  current  passing  through 
the  end  cells  to  the  outside  load  may  charge  cells  at  an  excessive 
rate. 

Second — If  one  rotary  is  to  supply  the  charging  current  and 
also  the  outside  load,  a  greater  number  of  end  cells  will  be 
required  than  if  the  battery  can  be  disconnected  from  the  'bus 
and  charged  by  means  of  a  booster. 

Third — If  it  is  desired  to  charge  the  end  cells  separately  from 
the  main  battery,  two  rotaries  must  necessarily  be  run,  and  the 
charging  rate  of  the  end  cells  can  not  exceed  the  outside  load  at 
the  time  without  reversing  the  current  in  the  rotary  that  is  con- 
nected to  the  main  'bus.  J.  Lester  Woodridge. 


L  8.  Is  an  exciter  battery  necessary  to  insure  the  protection 
of  central-station  service  against  exciter-current  interruptions? 

In  every  large  and  moderate-sized  alternating-current  station 
an  exciter  storage  battery  is  particularly  desirable  and  in  the 
best  modern  stations  is  considered  a  necessity. 

P,    JUNKERSFELD. 

Yes,  if  exciters  are  driven  by  induction  motors. 

A.  Peters. 

No;  but  in  some  cases  it  may  be  of  some  service.  It  is 
better  to  keep  the  exciter  system  as  simple  as  possible,  and  have 
duplicate  units  which  can  be  started  quickly  when  necessary. 

Chas.  W.  Stone. 

The  storage  battery  is  the  only  source  of  electrical  energy 
that  is  not  subject  to  sudden  breakdown  in  service.  The  deteriora- 
tion of  a  battery  even  under  extreme  abuse  is  gradual.  For 
emergency  service,  therefore,  the  storage  battery  is  the  only  type 
of  electrical  apparatus  that  can  be  absolutely  relied  upon,  and  an 
exciter  battery  is  therefore  necessary  if  absolute  protection  against 
interruptions  in  the  exciter  current  is  desired. 

J.  Lester  Woodridge. 
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L  9.  What  is  the  average  life  of  positive  plates  in  temu 
of  equivalent  complete  discharges^ 

L  10.  What  experience  have  yon  had  with,  and  what  is  the 
advajit&ge  of,  the  tray  plate  style  of  storage  batteries? 

X  11.  Give  method  of  keeping  end  cells,  which  are  only 
Txsed  occasionally,  in  good,  healthy  condition. 

Only  charge  about  once  each  week.  A.  Peters. 

End  cells,  which  are  used  but  occasionally,  can  be  kept  in 
^ood  condition  by  K'^'^S  them  a  complete  charge  at  weekly  inter- 
nals. A  complete  charge  implies  the  continuance  of  the  charging- 
-until  both  maximum  specific  gravity  and  voltage  are  reached  and 
the  cells  are  gassing  freely.  Hugh  Lesley. 

t 
L  12.    What  is  the  best  battery-room  floor  coostnictioa  T 

A  good  hard  tile  laid  on  concrete.  A,  Peters. 

Vitrified   brick   pointed   with   pilcii.  Carroll   Hooge. 

L  13.  What  kind  of  paint  is  most  serviceable  for  use  on 
battery-room  iron  and  copper  work? 

Asphaltum.  A.  Peters. 

A  special  grade  of  heavy  black  asplialt  paint. 

Carroi.t,  TTnniiE. 

M— BWITCHBOAKDS.  IKSTRirMENTS  AND  STATION  WIRINS 

H  1.  Can  one  phase  of  a  three-phase  ayatem  be  used  for 
single-phase  lighting  and  other  phases  for  power,  by  putting  volt- 
age regnlator  on  lighting  phase  only? 

This  can  be  done,  but  it  is  far  better  to  balance  the  light- 
ing load  between   ilie  three  phases,  even  at  an  additional  line 
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cost.  Our  system  was  laid  out  for  single-phase  lighting  from 
a  three-phase  machine  and  when  the  load  begins  to  approach 
capacity  the  machine  is  badly  out  of  balance,  making  the  three 
ammeters  show  up  something  like  60-60-35.  Of  course  the 
regulation  of  one  phase  is  simple  enough,  but  the  trouble  is  that 
the  machine  can  not  be  used  up  to  its  full  capacity  without  badly 
overloading  on  two  legs.  If  we  do  not  overload  two  phases 
we  can  get  only  about  75  per  cent  of  the  kilowatt  capacity  of  our 
machines.  H.  D.  Larrabee. 

The  one  phase  of  a  three-phase  system  can  be  ver\'  satisfac- 
torily, and  frequently  is,  used  for  single-phase  lighting,  while 
the  three  phases  are  used  for  power.  It  is  not  uncommon  to 
use  one  phase  for  lighting  and  the  other  two  phases  to  carry 
the  arc-lighting  service  while  the  three  phases  are  used  for 
power.  With  careful  combination  of  the  load  it  is  frequently 
unnecessary  to  have  a  regulator  even  upon  the  lighting  phase; 
the  regulation  being  done  with  reference  to  this  phase  through 
the  generator  field.  Wm.  B.  Jackson. 

This  would  Ik  governed  somewhat  according  to  the  percent- 
age of  the  power  load.  The  writer  does  not  think  that  it  would  be 
policy  imder  average  conditions.  This  is,  of  course,  assuming 
that  the  three-phase  system  runs  out  of  the  station  and  the  inten- 
tion is  to  put  a  feeder  regulator  in  one  leg  and  put  all  the  lighting 
on  this  lOc*  F.  C.  S.,  Malden  Electric  Co. 

It  is  oxMumon  practice  to  use  one  phase  of  a  three-phase  sys- 
te:ii  lor  sitij:;le-phase  lighting,  regulating  that  i^ase  for  the 
lighting  service  and  allowing  the  other  phases  to  run  at  the  regu- 
lar >us  pre^^ure.  Where  more  than  one  circuit  is  operated  from 
the  station  it  is  advisable  to  arrange  the  various  circuits  so  that 
the  lighrlng  phase  of  each  cirvruit  comes  on  ditFerent  phases  of 
the  s>^:en\  so  that  it  n\'iy  n^niain  at  all  times  approximately 
lvala:xxv.,  L  L  Eidex. 

Cav,  soo  :v  reason  \>  hy  this  arrangemei::  could  not  be  succcss- 
:^^^  ::svV.  r.r.lcss  there  were  i:"rea:  r.i:cma::cn  in  the  power  load, 
ir.  \>>:ch  v.-;sc  ::  wox^lvi  be  prcfcraMe  ro  use  separate  machines 
jiT^v"  v^-.rc;:::^^  F.  Tobev.  Ir. 


AI  I 
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You  may  use  three-phase  machine,  as  desired,  by  inserting 
Scries  transformer  in  main  leads  of  machine  and  connecting  the 
secondaries  of  transformer  to  compounding  of  generator.  There 
should  be  some  means  of  caring  for  the  amount  of  compounding 
current,  which  is  preferably  done  by  a  number  of  taps  being 
brought  out  from  the  secondaries  of  series  transformer.  By 
adjusting  the  compounding  of  each  phase  to  suit  the  load,  the 
voltage  regulator  may  be  connected  to  the  potential  transformer 
of  the  lighting  phase  and  made  to  operate  on  the  exciter  field, 
thereby  carrying  the  desired  voltage  on  the  entire  machine, 
over-compounded  machine  will  give  the  best  results  fnr  such  uses. 
W.  H.  Greens[.it. 


It  can,  if  you  wish  to  use  your  machines  at  about  one-third  J 
their  full  capacity.     If  your  load  is  such  that  you  can  not  do  this,  j 
balance  your  circuits  or  transformers  on  two  phases  as  nearly  I 
as  you  can,  or  better  yet,  arrange  circuits  and  switchboard  so  I 
operator  can  balance  by  switching  to  suit  the  occasion.     Would  ' 
recommend  single-phase   for  small   plams,   because   satisfactory 
single-phase  motors  are  on  the  market  equal  in  efBciency  to  any 
multiphase  motor.    Would,  barring  single-phase,  prefer  two-phase   | 
apparatus  to  three-phase ;  simpler,  easier  to  balance  load  between 
two  phases  Ihan  ihree.  F,  M.  Vander  Voort. 

Lighting  circuits  can  be  taken  from  one  phase  of  a  three-phase  . 
machine  and  a  regulator  placed  on  this  phase,  while  polyphase 
power  could  be  taken  from  all  three  phases  of  the  generator  and 
not  from  the  other  two  phases,  as  the  question  indicates,  unless 
single-phase  power  is  meant.  The  best  way,  however,  would  be 
to  place  a  Tirrill  regulator  on  the  machine,  keeping  its  voltage 
constant  irrespective  of  the  load  or  power  factor,  placing  com- 
pounding coil  of  the  regulator  (by  means  of  series  transformer) 
on  the  lighting  circuit  above  mentioned.  This  would  insure  the 
voltage  being  automatically  compounded  according  to  the  load  on 
the  single-phase  lighting  circuit.  M.  C.  Turpin. 

Yes;  in  a  four-wire  three-phase  system.    The  regulator  may 
be  installed  either  in  the  phase  wire  or  in  the  neutral ;  preferably 
the  latter,  if  the  lighting  load  is  to  be  confined  to  one  phase  only. 
Ernest  F.  Smith. 


-SWITCHBOARDS.  IXSTRUMENTS,  ETC. 

Yes;  but  not  advisable.  Use  the  three  phases  for  lighting 
as  well  as  power  and  balance  up  the  lighting  load. 

Geo.  N.  Tinn. 

Yes :  if  you  have  well -regulating  engine  and  generator,  install 
a  liami-operatecl  induction  regulator  on  single-phase  lighting  cir- 
cuit. F.  D.  S.^MPSON. 

One  phase  of  a  tliree-phase  system  can  be  used  for  single- 
phase  lighting  and  three-phase  motors  operated  by  the  same 
system.  In  this  case  the  voltage  would  be  regulated  only  for 
the  phase  carrying  the  lighting  load.  E.  H.  M.\TKeH 

Yes ;  if  speed  or  engine  regulation  is  good,  the  service  will  be 
fairly  good.  W.  W.  Fuller. 


Yes,  if  regulator  is  quick  acting. 


,EK.  d 


This  should  be  feasible. 

The  Color.\do  Springs  Electric 

B.  J.  Dbkua: 

M  2.  What  is  the  most  satisfactory  method  of  regulating 
the  voltage  of  separate  feeders  operating  from  one  generator? 

The  use  of  single-phase  or  three-phase  regulators,  either 
manually  operated  or  automatically  operated,  of  standard  makes, 
has  proved  to  be  the  only  satisfactory  method  of  regulating 
separate  feeders  from  a  three-phase  system.  L.  L.  ELriEX. 

For  ordinary  service,  induction  regulators  to  "buck"  or 
■■boost"  about  lo  per  cent.  Fred.  W.  C.  Bait-EV. 

Where  it  is  possible,  a  retuni  pressure  wire  from  the  centre 
of  distribution  of  any  circuit,  in  connection  with  a  regulator  of 
tlie  Stillwell  or  similar  type,  will  give  the  closest  regulation.  If 
it  is  not  desired  to  put  in  pressure  wires,  very  good  results  can 
be  obtainpd  with  the  above-mentioned  regulator  and  a  compen- 
sating voltmeter.  The  voltmeter  and  its  compensator  will  re- 
quire constant  care,  however,  lo  keep  them  in  calibration. 

r>oL-(;L.\s  P.  Morrison'. 
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Assuming  an  allerna  ling-cur  rent  system  is  contemplated,  the 
separate  feeders  may  be  satisfactorily  and  independently  regulated 
by  the  use  of  a  potential  regulator  connected  in  each  lighting  cir- 
cuit. The  regulator  may  be  equipped  with  motor  drive,  relays 
tod  line  .drop  compensators  to  provide  for  satisfactory  automatic 
mriependent  regulation  of  the  circuits. 

To  provide  against  excessive  variations  in  alternating- cur  rent 
Otis  voltage  due  to  heavy  power  load  fluctuations,  a  type  of  auto- 
matic regidator  controlling  the  exciter  'bus  voltage  has  been 
tveloped  and  put  in  commercial  service  with  satisfactory  results. 
Ernest  F.  Smith. 

In  regulating  voltage  on  separate  feeders  running  from  one 
Bnerator  we  use  the  pressure- wire  system  and  separate- regulator 
'Stem.    We  find  no  choice  in  either  system  so  far  as  regulation 

>es.  J.   J.    G-\FFNEY. 

Otherwise  it  would  be  necessary  to  place  die  booster  regu- 
fcor  in  each  feeder  tircuit.     See  answer  to  M-i. 

M.  C.  Tl:rpin. 

It  is  understood  that  tJiis  refers  to  alternating  current.  Nearly 
J  makers  of  transformers  are  prepared  to  furnish  boosters  for 
Ss  purpose,  which  consists  of  suitable  transformer  with  a  number 
t  leads  arranged  in  connection  with  a  switch  to  cut  in  or  out  a 
s*-tain  percentage  of  coil.  J.  R.  Cox. 

(  Practically  concurrent  opinions  expressed  by  W.  T.  Ovi.vtt, 
'-  J.  Denm.\n,  ,\.  Petehs.  W.  W,  Fuller,  C.ou)r.\ixj  Springs 
•X.E.C.  Co.,  (jEfi.  \'.  Tinn.) 

M  3.  Is  it  desirable  to  take  three-phase  current  from  'bus- 
Mrs  and  chan^  it  to  single-phase  current  without  balancing 
hree-pha^e  system?    How  can  it  be  donet 

W'e  run  three-phase  current  to  'bus-bars,  running  three- 
faase  mains  from  'bus-bars  for  power  circuits.  For  lighting  cir- 
^it  we  run  single-phase  mains,  and  if  we  have  five  or  six  single- 
liase  circuits,  we  divide  them  up  on  the  three  legs  of  the  'bus- 
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bars,  so  that  we  get  practically  an  even  balance.  This  is  som^ 
what  more  desirable  than  unbalancing,  as  unbalancing  vari*^ 
the  voltage  somewhat  on  the  different  legs.  We  have  found  tlm  " 
to  work  very  satisfactorily  for  a  number  of  years.  In  sort^ 
plants  we  have  a  rotar>'  switch,  so  that  the  single-phase  circui  " 
can  be  transferred  to  any  leg  to  maintain  an  even  balance  whe^ 
the  condition  of  unbalancing  in  different  seasons  of  the  year 
quite  noticeable:  otherwise,  the  single-phase  circuits  are  perm^ 
nently  connected  to  each  leg  with  a  switch  and  are  not  change 
unless  in  time  it  is  found  necessary  to  change  over  to  son  ' 
other  leg  to  l>alance  up  more  properly. 

F.  C.  S.,  Malden  Electric  Co. 

Single-phase  can  not  be  taken  from  pKDlyphase  system  witl 
out  unbalancing  the  [>olyphase  system.  The  only  way  to  balanc 
a  single-phase  load  is  to  divide  it  equally  among  the  phase 
of  the  piMyphasc  system.  P.  M.  Lincoln. 

Run  three-phase  feeders  with  single-phase  mains  or  run  sin- 
gle-phase feeders  for  various  districts  and  equip  at  switchboard 
with  compensated  \olimeters  and  induction  regulators.  In  any 
event,  balance  as  close  as  pv^ssible.  Fred.  W.  C.  Bailev. 

This  is  physically  impossible.  Tlie  questioner  is  referred  to 
an  article  bv  Chas,  F.  Scott,  in  the  £.'tV/nV  Journal.  X'olume  III, 
N\\  1.  for  deiaiUxi  treatment  of  the  question.  S.  R.  Inch. 

It  is  not  necessary  to  change  from  two-phase  to  single-phase. 
Siiv.p!y  take  v^it  one-phase  from  the  *bus-bars.  It  is  not  abso- 
h:te;y  essential  ;o  balance  the  load  accurately.  Considerable  un- 
l\aiav.ving  may  be  indulgevi  in  without  causing  trouble. 

H.  A.  Stral'ss 

VV.crc  is  T'to  trans tVnr.aiion  necessary-  to  obtain  single-phase 
c::rr< v.:  :rv^:v,  a  three-phase  system,  it  only  being  necessary-  to  tap 
avA  :n\v^  vM'  the  three- i^hasc  ».es.    If  this  is  done,  of  course  it  will 
recess.;r:*.\  v.r.^\A*a:KX'  the  th.rtx^phase  system,  but  this  can  not  be 
\cr\  wc*.  axv^NkN*.,  e\vV,^t  by  '.Vii;:::*:  the  other  two  phases.     Any 
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well-designed  three-phase  machine  should  give  about  three-fourths 
of  its  output  single-phase.  M.  C.  Turpin. 

No.     Some  means  of  balancing  load  is  necessary  to  work 
machine  at  full  load.  W.  H.  Greenslit. 

Use  one  phase  if  you  can  not  balance.  A.  Peters. 

H  4.    What  kind  of  insulated  wire  is  considered  best  to-day 
^or  station  wiring  at  2300  volts  ? 

Wire  or  cable  having  suitable  insulation  for  the  pressure  at 
^vhich  it  is  to  be  used,  and  in  turn  covered  by  a  substantial 
flame-proof  or  slow-burning  braid,  is  the  only  proper  wire  to 
^se  for  station  wiring.  L.  L.  Elden. 

Any  high-grade  rubber  insulation.  Insulation  should  contain 
^t  least  30  per  cent  pure  Para.  Allow  no  reclaimed  rubber, 
^nd  call  for  insulation  thickness  as  defined  by  National  Electric 
^ode  for  this  voltage.  Use  lead  covering  only  where  you  fear 
^^terioration  from  moisture  or  detrimental  fumes.  In  most  power 
stations  it  is  safe  to  do  without  lead  covering.      H.  A.  Strauss. 

Use  triple-conductor  lead  cable  for  three-phase  station  work 
^rid  twin-conductor  lead  cable  for  single-phase  work. 

F.  D.  Sampson. 

Rubber  insulation  with  fire  and  weatherproof  braids. 

A.  T.  Beauregard. 

Rubber-covered  wire.  A.  Peters. 

Lead-covered  varnished-cambric  cable  in  ducts. 

Fred.  W.  C.  Bailey. 


I 


We  are  using  in  our  different  plants  ordinary  white,  slow- 
*^Mming  so-called  "Underwriter's  Wire,"  depending  entirely  on 
Sood  insulators  for  the  proper  insulation  of  same. 

F.  C.  S.,  Malden  Electric  Co. 


I40       M— SWITCHBOARDS,  INSTRUMENTS,  ETC.      M  5 

Rubl)er  insulation,  with  an  asbestos  covering  to  prevent  sam^ 
from  burning.  Warren  Partridge. 


Rubber-covered,  3SOO-volt,  having  an  additional  covering  (^  t 
non-combustible  material.  W.  H.  Greenslit. 


M  6.    How    often    should    switchboard    instmmentSy    vol 

meters,  ammeters,  indicating  and  recording  wattmeters,  be  teste 


\\>ltmcters  should  be  checked  against  a  standard  every  ds^^  j^-, 
as  serious  results  would  follow  the  introduction  of  error  in 
such. 

Indicating  ammeters  and  wattmeters  will  keep  closely  enou j^g::^  h 
to  calibration  not  to  require  re-calibration  oftener  than  once  m'  n 
six  months. 

Recording  wattmeters  should  be  checked  every  two  month  -^^ 
or  three  months  at  the  least.  1>)uglas  P.  Morrison. 

The  interval  at  which  switchboard  meters  and  instruments^^ 
should  he  tcstcil.  varies  with  the  tvpe  of  the  instrument,  the  '^^  i 
CiMidition  under  which  they  operate,  and  the  accuracy  required  of  ^^  ^ 
ihcm.  For  an  average  case,  would  suggest  the  following: 
Switohlxwrd  ammoiors  that  are  used  in  the  regulation  of  lighting 
systems  should  he  tosioil  once  a  month ;  recording  wattmeters  of 
the  ilirect-ourreni  typo,  lostcd  once  in  three  months,  with  inspec- 
tion anil  |HThaps  lesi  of  ivneniial  drop  over  armature  once  each 
month :  recording  waitmotors  of  the  induction  tA'pe  to  be  tested 
and  insp^vied  ovory  three  months:  indicating  wattmeters  and  am-  — ^^ 
meters,  t*;  *\r;r'\;.  which  are  used  to  indicate  the  approximate  load-fc^  -" 
on  :naohines,  loovlors,  c:  i\r;<''\7.  where  extreme  accuracv  is  not^"  ^^^ 
::'jVjV^rt.uu,  to  Iv  usioil  ovorv  six  '.iionths. 

l:i  av'.viitioT)  to  the  alvno.  any  unaccountable  variation  in  th»-  ^e 
•ivrtor.v.aiHV  vM*  the  r.uMcrs  shor.'v*.  !v  noted  and  investigated. 

Toi.Ero  Railways  and  Lt.  Co. 

A:  \  as:  iwc  cvor\  s*\  Tv.ov.ths,  except  where  you  are  sellinj?^ 
or  hv.N'.r.i:  cvav^^^x  M  -rstntT-iuMi:  readings  at  power-house.    Then 
iv"<t  at  .o,»st  v'^v.v^v'  a  *.*':i'»:^th.  H.  A.,  Stral'SS. 
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Machine  instruments  should  be  tested  regularly  at  intervals 
of  about  three  months.  Feeder  meters  should  be  tested  every  six 
or  eight  months.  Ernest  F.  Smith. 

Voltmeters  should  be  checked  monthly,  and  other  instruments 
at  intervals  of  from  three  to  six  months,  according  to  amount  of 
cfaily  use.  '     C.  W.  Higgins. 

From  eight  to  twelve  months;  voltmeters  from  four  to  six 
"lonths.  Fred.  W.  C.  Bailey. 

Twice  a  year  should  be  sufficient  to  keep  instruments  of  good 
'^^^Ices  in  a  condition  for  accurate  indications  and  registration. 

L.  L.  Elden. 

We  make  a  regular  practice  of  testing  thoroughly  twice  a 
^^^r.     If  faults  are  noted  we  test  oftener. 

P\  C.  S.,  Maldkn  Electric  Co. 

At  least  twice  a  year.  H.  E.  Ryder. 

We  test  our  switchboard  instruments,  including  recording 
^*attmeters,  once  a  year ;  this  does  not  indicate  that  the  instruments 
^O  not  receive  constant  attention.  W.  W.  Fuller. 

At  least  once  each  vear. 

The  Colorado  Springs  Elec.  Co. 

It  is  good  practice  to  keep  a  voltmeter  and  ammeter  on  hand 
^s  standards,  by  means  of  which  all  other  instruments  can  be,  from 
time  to  time,  compared.  If  the  standards  are  used  but  little,  the 
Necessary  re-calibrations  would  be  seldom.  J.  R.  Cox. 

M  6.  How  much  of  a  heavily-fluotuating  railway  load  does 
a  recording  wattmeter  actually  register  ? 

Have  watched  instruments  many  times  and  the  wattmeters 
appear  to  follow  closely  the  changes  in  load.  I  think  that  90 
per  cent  to  95  per  cent  of  the  current  is  recorded. 

C.  W.  Higgins. 
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A  wattmeter  operating  on  a  fluctuating  load,  like  a  railwa; 
circuit,  will  record  the  true  output  within  commercial  limits  foi 
the  reason  that,  disregarding  friction,  which  is  small,  the  loa 
from  failure  to  respond  instantly  to  an  increase  of  load  will  bi 
made  up  hy  the  similar  gain  when  the  load  is  falling. 

From  a  practical  standpoint,  therefore,  the  meter  will  rccon 
the  true  output,  although  theore(ica!!y  its  record  would  be  slightli 
less  than  the  actual.  Douglas  P.  Morrison. 

There  is  no  reason  why  this  meter  should  not  register  all  o, 
the  energy ;  the  fluctuation  would  merely  vary  the  speed  of  tb< 
rotating  element.  Notwithstanding  this,  the  instrument  should 
record  all  energy  in  circuit.  F.  D,  Sampson. 

H  7.  Wliat  ia  the  best  method  of  teBting  large-capacity 
reooTding  wattmeters  on  direct-current  railway  switchboards  t 

As  vollage  reqitired  on  current  coils  is  very  low,  use  one  or 
two  storage  batteries  with  resistance  for  a  "load."  For  potential, 
take  the  steadiest  proper  voltage  you  can  get.  For  standard  read- 
ing, use  Weston  indicating  wattmeter  or  Weston  voltmeter  and 
ammeter.  If  testing  voltage  varies  too  much,  have  one  observer 
for  instruments  and  one  for  meter  being  tested.  Take  one-min- 
ute readings.  F.  O.  Bftoii.i. 

A  steady  load  should  be  used  to  get  satisfactory  results.  This 
may  be  obtained  artificially  by  water  rheostat,  or  storage  batterj- 
if  one  is  available.  Where  an  extra  meter  is  available,  a  ver. 
satisfactory  method  is  to  standardize  this  e,\tra  meter  on  steady 
current,  after  which  it  can  be  inserted  in  circuit  with  any  meter  to 
be  calibrated,  and  its  registration  compared  directly  on  the  regu- 
lar railway  load.  C.  E,  Brown. 


M  8.  What  is  the  best  method  of  determining,  at  the  power- 
honse.  the  total  kilowatt-hours,  generating  at  11,000  volts? 

Put  in  a  recording  or  integrating  wattmeter.  They  are  guar- 
anteed with  a  certain  percentage  of  error  no  greater  than  for 
lower-voltage  instriunents  of  this  class.  F.  D.  Sampson. 
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Use  integrating  wattmeters  on  each  of  the  generators. 

Chas.  W.  Stone. 

H  9.  Are  automatic  voltage  reg^ilators  a  paying  investment 
and  what  make  have  you  found  to  be  the  most  satisfactory? 

Yes.    Tirrill,  manufactured  by  General  Electric  Company. 

F.  R.  S FILLER. 

We  have  for  some  months  past  been  using  Tirrill  regulator 
to  control  'bus-bar  voltage  while  operating  lighting,  power  and 
railway  load  from  the  same  'bus-bars,  and  have  secured  very 
satisfactory  results.  With  fluctuation  in  railway  load  of  several 
hundred  amperes,  no  appreciable  drop  in  voltage  is  noticed. 

T.  H.  T.  &  L.  Co. 

We  have  installed  a  General  Electric  Company  Tirrill  regu- 
lator. It  is  absolutely  satisfactory,  our  voltage  being  constant  so 
^^r  as  the  eye  can  detect  at  the  lights  even  though  we  have  a 
very  varying  load.  We  have  had  the  regulator  three  years.  Its 
maintenance  amounts  to  extremely  little,  either  in  trouble  or 
"i^ney.  W.  II.  Thomson,  Jr. 

Have  used  Tirrill  regulators,  which  regulate  generator  volt- 
^&^-  As  to  whether  they  are  a  paying  investment,  this  is  a  matter 
^^  t>^  decided  in  each  individual  case.  Certainly  is  a  paying  propo- 
sition with  us  in  satisfied  customers,  and  leaving  power-house  at- 
teadants  free  to  look  after  other  things,  as  a  Tirrill  regulator  can 
^^Riilate  better  and  closer  than  any  human  being.    F.  O.  Broili. 

Good  voltage  regulators  like  the  Tirrill  regulator  are  an  ad- 
^*^able  investment  where  voltage  regulation  is  needed. 

DUGALD  C.   JaCKSOX. 

Have  found  the  Chapman  improved  an  excellent  instrument, 
^^cl  its  results  showed  it  a  very  profitable  investment. 

A.  Peters. 

Automatic  regulators  are  one  of  the  best  helps  to  a  central 
station  in  many  ways,  and  should  pay  for  themselves  many  times 
over.  Chas.  W.  Stone. 
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We  are  using  two  T.D.  125-volt  regulators  on  our  Edison 
three-wire  system,  with  water  power  and  finci  they  give  us  a  greal 
deal  better  regulation  then  we  could  get  without  theni. 

V.  A.  Johnson. 

K  10.  On  a  three-phase  distribution  system  of  ftbont  1600 
kilowatts,  what  form  of  regrnlator  is  most  satisfactory  to  ktq 
the  potential  of  the  three  'bus-bars  properly  balanced  T 

Xu  auioniatic  regulator  should  he  usei!  to  keep  the  'bus-bars 
balanced,  as  unbalancing  is  caused  by  the  load.    Automatic  regula- 
tors should  be  used  on  the  feeders  to  control  their  potential, 
Chas.  W.  Stone. 

U  II.  After  the  line-drop  compensators  are  once  act  fn 
altemating-cnrrent  circuits,  should  they  be  re-adjosted,  and  liow 
often? 

We  find  it  advisable  to  fi'-adjusL  the  compensator  on  our  al- 
ternating-current circuits  about  three  times  a  year. 

United  Elec.  Lt.  Co. 

Line-drop  compensators  when  once  set,  if  properly  designcJ, 
should  need  no  resetting  unless  some  radical  change  is  made  in  tlie 
line.  Chas.  W.  Stone. 

The  setting  of  line-drop  compensators  for  alternating-cur- 
rent work  will  vary  as  the  electrical  centre  of  gravity  of  tlie  teedw 
changes.  A  general  test  for  pressure  should  be  made  at  least  evrtj 
two  or  three  months  and  re -adjustments  made  on  the  compensa- 
tor to  satisfy  the  conditions  found. 

The  Brookly.v  Enisov,  T.  N.  HicRS. 

M  12.  Give  opinion  of  the  merits  of  ordinary  separate-well, 
switchboard  type,  oil  switches  for  use  on  high-tension  transmiasiOK 
lines  on  rotaries. 

M  13.  What  causes  a  G.  E.  500-ampere,  4000-volt,  type  H 
motor-operated  switch,  supplying  a  100-mile,  60,000-volt  transmii- 
sion  line  through  a  bank  of  step-up  transformers,  to  open  and  cltu 

of  itself? 
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This  is  a  very  peculiar  phenomenon.  Should  like  to  know 
some  of  the  details.  When  and  under  what  conditions  does  this 
switch  open,  and  does  the  motor  itself  appear  to  operate  llie 
Svvitch?  M.  C.  TuRTiN. 

The  cause  of  such  complaint  is  impropijr  adjustment  of  the 
mechanism.  The  "H"  oil  switches  that  have  opened  and  closed 
themselves,  are  known  as  form  "H-2."  This  switch  differs  from 
the  present  "H-3"  in  that  the  "H-2"  switch  has  no  positive  latch 
which  the  '■H-3"  has.  E.  M.  Hewlett. 

U  14.  On  which  side  of  large  direct-current  generators,  run- 
ning in  multiple,  is  it  common  practice  to  place  the  circnit-breaker, 
and  what  are  the  chief  reasons  1 

On  negative  side,  because  the  series  coils  and  equalizer  are 
usually  on  positive  side,  and  under  certain  conditions  current 
might  traverse  the  armatures  inside  of  the  breakers,    A.  Peters 

It  is  preferable  to  place  the  circuit-breaker  in  the  ciicuil 
of  direct- current  compound- wound  generators  in  the  conductor 
leading  from  the  side  of  the  generator  opposite  from  the  i>oie 
where  the  equalizer  conductor  enters,  provided  a  double-pole 
circuit-breaker  is  not  used.  A  circuit-breaker  placed  in  the  con- 
ductor leading  from  the  generator  on  the  same  side  as  the  equalizer 
connection  does  not  control  the  current  flow  through  the  arma- 
ture. DuGALD  C,  Jackso.v. 

H  15.  Describe  any  successfnl  commercial  installation  ol 
mercory  arc  rectifiers  used  as  lightning  arresters. 

H  16.  How  often  should  bellows-type  relays  be  calibrated, 
and  what  percentage  of  accuracy  is  it  possible  to  maintain  under 
ordinary  conditions  of  operation? 

One  installation,  thirty  bellows-type  relays,  all  set  at  10 
amperes,  six  seconds,  were  tested  one  year  after  installation.  Six 
months  after  previous  test  all  operated  within  the  accuracy  of 
setting  (about  ro  per  cent)  for  current;  one-half  operated  within 


W  the  accuracy 

I  operated  with 
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the  accuracy  of  setting  (about  20  per  cent)  for  time;  80  per  cent 
operated  within  30  per  cent  of  time  setting.         F.  F.  Kihney. 

Bellows  relays  need  not  be  recalibrated  so  long  as  the  service 
conditions  remain  the  same.  They  should,  however,  be  inspecieA  » 
cleaned,  and  operated  by  hand  at  frequent  intervals,  and  to  kee^r* 
the  leather  pliable  it  should  be  oiled  occasionally  with  neatsfoo-fc 
oil.  E,  M,  Hewlett. 

Roughly,  at  least  once  a  week,  as  they  change,  due  to  atmos- 
pheric and  other  conditions  not  well  understood. 

A.  E.  Waldex. 

IS  17.    What  is  the  best  form  of  name-plate  for  switohboard 
work? 

The  best  form  of  name-plate  is  probably  a  metal  plate  wiili  1 

a  good-sized  number  or  letter  for  each  generator  and  feeder  cir-  1 

cuit.    In  addition  to  this  a  card  holder  for  each  feeder  circuit  is  a  i 

help.    In  the  holder  is  placed  a  removable  printed  card  describing  ' 

the  circuit.     If  card  holders  are  not  used  an  index  should  be  \ 

mounted  near  the  switchboard  describing  the  circuits  under  tlieir  1 

respective  numbers  or  letters,                          E.  M.  HEWLErr.  t 

N— BELTS  AND  SHATTING 

N  1.     What  is  tlie  advantage  of  transmitting  power  by  rope!         * 

If  you  use  the  English  drive  system  one  broken  rope  will  not 
interrupt  your  service;  with  the  American  drive  it  will  simply 
mean  splicing.  Rope  drive  will  confonn  better  to  the  theoretical 
arc  of  contact  between  sheaves,  and  will  also  stand  outdoor  drive  -. 
better  than  other  forms  of  belting.  Some  cotton  mill  experts  clain 
greater  repair  expenses  for  rope  on  account  of  difficulty  in  finding 
good  rope  splicers.  F.  D.  Sampson. 

S  2.     What  is  the  best  thing  to  use  to  stop  belt  sUpplngf 

If  your  belt  is  clean  and  free  from  oil,  and  still  slips,  it  i 
undoubtedly  overloaded.    Get  a  wider  belt,  or  increase  the  sp( 
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I     of  the  one  you  now  have  if  it  is  running  less  than  4500  feet  per 
I     minute.  L.   W.  Greene. 

I  The  best  thing  to  keep  belt  from  slipping  is  to  use  belt  of 

I     sufficient  width  to  carry  the  load  easily  without  heavy  tension. 
'     This  is  the  most  economical  from  a  standpoint  of  power  con- 
sumed, also  cost  of  maintenance  of  belt  and  machinery. 

F.  A,  Johnson. 

If  belt  slips  when  under  proper  tension  it  is  a  sign  you  need 

a  thicker  or  a  wider  belt.    Workmen  are  inclined  to  overdo  the 

application  of  belt  dressing  of  any  kind.    Have  used  Cling-Surface 

with  good  results,  also  Dixon's ;  but  both  should  be  used  sparingly. 

Walter  Flint, 

N  3.  What  experience  have  yoa  had  with  Cling-Surface  on 
imrrow  and  wide  belts?    la  it  better  than  no  dressing? 

Qing-Surface  has  given  admirable  satisfaction  on  belts  that 
have  been  running  for  a  number  of  years  under  severe  operating 
fonditions,  the  widths  of  tlie  belts  being  from  6  inches  to  14 
'Hches.  The  Cling-Surface  has  certainly  improved  the  service 
*^btained  from  these  belts.  Dugald  C.  Jackson. 

0— on.  AND  WASTE 

0  1.  What  difference  in  the  grade  of  cylinder  oil  is  advised 
^liere  125°  superheat  is  used  in  one  case  and  saturated  steam  in 
Another  f 


The  oil  for  superheated  steam  should  be  of  high  flash  test 
and  in  some  cases  should  be  compounded  with  fixed  oil.  On  the 
other  hand,  there  are  cases  in  which  it  has  been  shown  that  the 
fixed  oi!  is  a  disadvantage  in  using  superheated  steam.  The  oil 
for  wet  steam  may  have  considerably  lower  flash  test  and  should 
be  made  along  lines  that  will  allow  it  to  spread  rapidly  on  the 
valves  and  have  such  a  viscosity  that  the  moist  steam  will  not 
wash  it  from  the  valve  or  its  seat.  Flohus  R.  Baxter, 
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0  2.     What  is  the  aver^:e  price  of  a  good  cylinder  oil  to  be 
used  with  saturated  steam  and  flat  gridiron  valves? 

An  oil  costing  55  cents  per  gallon  gives  good  results  wilcb 
gridiron  valves.   Steani  pressure  140  pounds.    B.  J.  Denman. 

In  middle  states,  50  cents  per  gallon  for  first-class  article, 
A.  Peters. 


Good  cylinder  oil  can  be  secured  for  28  to  30  cents  per  galloi^^- 
Geo.  N.  TiDi;, 

•0  3.    What  are  the  speoificatioBa  for  a  anitable  cylinder  diL^' 
for  water-cooled  gas  engines  1       ' 

J 

A  few  years  ago  an  oil  of  too  high  flash  test  could  not  be  J 

furnished  to  the  manufacturers  of  gas  engines,  but  very  many  : 

of  the  oils  on  the  market  at  present  have  a  flash  test  not  better  j 

than  380  degrees  Fahrenheit,  and  these  oils  of  low  flash  point  n 

deposit  less  carbon   in  the  combustion  chambers  than   did  the  i 

heavier  pils  of  a  few  years  ago.     Most  of  the  gas-engine  oils  on  l 

the  market  to-day  are  pure  mineral,  though  large  quantities  of  . 

compounded  gas-engine  oils  are  sold  for  use  on  stationary  water-  "^ 

cooled  gas  engines,  generating  as  high  as  250  horse-power. 

These  points  are  given  to  show  that  the  question  of  writing  'S 
the  specifications  for  gas-engine  oil  that  will  give  just  the  oil  -^ 
that  is  needed  for  lubrication,  to  the  exclusion  of  all  others,  is  -^ 
just  as  difficult  as  it  is  to  write  the  specifications  for  a  good      -^9 

steam-cylinder  oil.     An  oil  of  from  380  to  400  degrees  Fahren-    *^ 

heit,  having  a  viscosity  not  far  from  that  of  neatsfoot  oil  of  steani 
heat,  but  to  be  pure  mineral  and  well  refined,  would  lubricate- 
9  out  of  every  10  and  possibly  a  larger  percentage  of  water- 
cooled  engines  from  5  to  2000  horse-power. 

The  question  of  lubrication  is  not  dependent  on  the  color  :»- 
though  a  filtered  oi!  would  show  any  floating  impurities  quickei 
than  black  oil,  Florus  R.  Baxter. 


] 
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Flash  point,  505. 

Viscosity,  500. 

Cold,   ID. 

Gravity,  28. 

Temperature,  70. 

Fire  point,  560.  H.  M.  Beugler. 

A  good  grade  of  engine  oil  (not  valve  oil)  is  found  an 
^>ccellent  lubricant  for  gas-engine  cylinders.      C.  C.  Gartland. 

0  4.  Is  there  any  oil  made  that  will  work  eoonomically  in 
^    ^'orankcase"  t 

1  consider  the  crankcase  method  of  oiling  (especially  the 
^^odem  type  of  Ideal  engine)  the  most  economical  in  use.  It 
^>akes  no  difference  what  kind  of  oil  is  used  so  long  as  it  is  not 
^    vegetable  oil.    There  are  several  crankcase  oils  on  the  market. 

Geo.  W.  Richardson. 

0  5.    What  is  the  cost  per  kilowatt-hour  for  cylinder  oil? 
Estate  capacity  and  characteristics  of  station.) 

The  writer  has  under  his  supervision  a  small  6o-kw  electric 
light  plant.  The  output  is  50  kilowatts.  One  pint  of  cylinder 
'Oil  runs  this  plant  ten  hours.    The  engine  is  loo-hp,  high  speed. 

W.  W.  Fuller. 


A  station  with  2000  indicated  horse-power  in  four  units  gen- 
erating about  90,000  kilowatt-hours  per  month  required 
100  gallons  engine  oil  per  month. 
50  gallons  cylinder  oil  per  month. 
50  gallons  crankcase  oil  per  month. 

The  combined  cost  of  oil  per  kilowatt-hour  was  six-hun- 
dredths  of  one  cent.  H.  A.  Strauss. 

Yearly  average  of  26  generating  stations  varying  from  80- 
kilowatt  capacity,  high  speed,  non-condensing,  to  18,000-kilowatt 
capacity,  slow-speed  Corliss  engines,  condensing,  for  two  succes- 
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sive  years  .025  cent  per  kilowatt-hour.     Individual  stations  v^mjn 
from  .085  cent  to  .012  cent  for  oil  and  waste. 

Dudley  Farrand. 

In  large  central  stations  using  reciprocating  engines  the  cc^  ^^ 
per  kilowatt-hour  for  cylinder  oil  varies  from  12  to  24  cents  p- 
1000  kilowatt-hours.  The  Philadelphia  Electric  Co. 

Two-hundredths  cent  per  kilowatt-hour  for  cylinden  oil ;  151 
kilowatt  capacity,  12  hours  per  day,  load  factor  75  per  cent. 

F.  D.  Sampson. 

0  6.    Wliat  is  the  cost  per  kilowatt-honr  of  machine  oil       ^ 
(State  capacity  and  characteristics  of  station.) 

See  answer  to  O  5.  Dudley  Farrand. 

H.  A.  Strauss. 

Cost  for  machine  oil  at  same  plant  referred  to  under  0  5       ^ 
would  bo  approximately  five  cents  per  1000  kilowatt-hour. 

The  Philadelphia  Electric  Co. 

One-hundredth  cent  per  kilowatt-hour  for  engine  oil.  Cross- 
com|X>und  enpne,  1500-kilowatt  capacit}*.  12  hours  per  day,  load 
facii^r  75  |XT  cent.  F.  D.  Sampson. 

0  7.  What  is  the  cost  per  kilowatt  of  waste  t  (State  capac- 
ity and  characteristics  of  station.) 

See  answer  to  O  s.  Dudley  Farrand. 

Hie  same  station  ^^see  05"^  showed  a  cost  per  kilowatt-hour 
for  waste  of  $0,0000^.  H.  A.  Strauss. 


Cv^s:  tor  \\as:c.  three-thousandth  cent  per  kilowatt-hour. 
Cross-vv:v.:vx;nd  0T*5:''ne,  i5vV^ki!owatt  capacity,  12  hours  per 
v'.AN.  !vViv'.  taotor  -s  -vr  cent.  F.  D.  Sampson. 

0  8.  How  does  the  cost  of  using  waste  ompaia  with  the 
oast  of  nsinf  wipers  in  the  laiftr  power^oiamt 


i 
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Have  found  the  silk  wipers  made  by  the  American  Silk 
Company  more  economical  than  waste,  but  can  not  give  exact 
figures. 

Edison  Ill'g  Co,  of  West  Chesteh- 

I  tbink  engineers  and  managers  will  agree  witb  me  tbat  unless 
issued  by  an  attendant  in  charge  of  storeroom  a  bale  of  wastt 
>s  so  flexible  tbat  it  will  go  around  in  five-pound  quantities  for 
3  month  no  matter  if  the  plant  is  200  or  2500-horse-power, 

Geo.  W.  Richardson. 

Hest  grade  of  waste,  washed  daily  in  steam  waste-washer  Is 
cheaper.  G.  P.  Bltlms. 

0  9.  Simniiig  a  225-hoi-8e-power  high-speed  engine  at  about 
Ixalf  load,  is  it  possible  to  use  so  small  a  qnantity  of  cylinder  oil 
&8  to  increase  friction  in  cylinder  and  valve  chests  to  such  an 
e:xtent  that  it  will  noticeably  increase  fnel  consumption  and  still 
Hot  cause  cutting?  Briefly,  if  too  little  cylinder  oil  is  used  will 
I  it  show  first  in  cutting  or  in  increased  friction  ? 

I  On  a  350-horse*power  engine  the  amount  of  friction  required 

to    cause  cutting  would   be  but  a   small   fraction   of  the  total 
power,  and  would  not  be  noticed  by  the  average  engineer  in 
j.    the   increased  fuel  consumption.     The  cutting  will  develop  in 

ixnost   cases   without   the   engineer   knowing   if,   unless   it   be   a 
very  serious  case. 
Edison  Ill'g  Co.  of  West  Chester. 

fit  is  probable  that  in  starting  up  a  new  225-horse-power  en- 
gine, working  under  half  load,  that  cutting  and  increase  in  fric- 
tion due  to  a  decreased  feed  of  lubricating  oil,  would  show  them- 
selves at  about  the  same  time.  An  engine  that  has  been  in 
service,  working  with  a  high  grade  of  cylinder  oil  for  a  sufficient 
time  to  give  a  good  oil  polish  to  both  the  cylinder  and  piston, 
could  probably  be  worked  at  half  load  with  a  diminished  supply 
of  oil  for  a  few  hours  at  a  time  without  indications  of  increased 
friction  or  cutting  of  the  cylinder.  In  the  case  cited,  unless  the 
pipe  carrying  the  oil  were  extended  io  nearly  the  middle  of  the 
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steam  pipe,  the  engine  working  at  half  load  would  not  be  lubri — 
cated  with  the  full  amount  of  oil  used  while  the  engine  wa^ 
running  at  full  load.  This  point  has  been  directly  proven  in  am. 
number  of  cases.  Florus  R.  Baxter. 


By  using  too-little  cylinder  oil,  friction  might  be  increased  to 
an  extent  that  would  visibly  increase  coal  consumption,  but  would 
be  more  likely  to  result  in  cutting  as  well.  F.  Tobey,  Jr. 


They  coincide — friction  is  cutting ;  in  actual  operation  cutting 
will  become  evident  long  before  any  difference  in  steam  consump- 
tion becomes  noticeable.  Increase  in  steam  consumption  due  to 
this  cause  could  probably  be  detected  only  by  very  elaborate  test. 

H.  A.  Strauss. 


Less  than  the  required  amount  of  cylinder  oil  will  make  itself 
evident  first  by  increased  friction,  which  if  continued  will  show 
cutting.  R.  H.  Hadfield. 

0  10.  How  much  a  gallon  is  it  advisable  to  pay  for  cylinder 
oil  for  large  Corliss  engines? 

Forty-five  to  fifty  ^ents  a  gallon.  F.  D.  Sampson. 

In  the  middle  states  fifty  cents  will  purchase  an  oil  of  excel- 
lent quality.  A.  Peters. 

s 

0  11.  Do  you  know  of  any  place  where  the  efficiency  of 
lubricating  oils  can  be  tested?  To  save  the  ''hocus  pocus"  in  the 
oil  business  a  test  bureau  is  necessary. 

The  testing  of  lubricating  oils  is  performed  by  the  mechan- 
ical department  of  the  college  of  engineering  at  the  University  of 
Wisconsin.  Dugald  C.  Jackson. 
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p_OVEaHEAD  LINES 

P  1.  What  methods  have  been  devised,  at  onoe  accurate  and 
simple,  for  keeping  records  of  city  pole  lines  and  the  extensioiu 
thereto  T 

The  writer  has  a  map  of  the  city,  drawn  to  the  scale  of  300 
feet  to  the  inch,  mounted  on  a  suitable  wooden  frame  and  Back, 
into  which  stout  pins  are  driven  corresponding  with  the  location 
of  the  poles  on  the  line.  Small  card-board  tags  about  one  inch 
Square,  such  as  are  used  by  merchants  in  tagging  goods,  are  used 
to  indicate  the  transformers.  They  are  tied  to  the  pin  correspond- 
"^gr  to  the  location  on  the  line.  On  one  side  of  the  tag  is  the  de- 
"^cription  and  capacity,  and  on  the  other  side  the  names  of  the 
services  being  fed  from  transformer.  The  same  method  is 
""sed  to  indicate  the  lightning  arresters,  and  the  size  of  the 
■Copper. 

The  result  is  a  very  graphic  and  comprehensive  representa- 
tion at  a  very  small  cost.  In  connection  with  this,  the  adoption 
■^^f  a  standard  pole  and  cross-arm  adds  to  its  simplicity. 

J.  R.  Cox. 

In  one  of  the  plants  with  which  the  writer  is  connected,  we 
y*ave  had  made  a  complete  survey  by  surveyors  of  all  the  poles 
**1  four  cities  that  the  plant  covers  and  a  sectional  map  made 
"^Viih  the  poles  owned  by  the  company,  and  jointly  owned  with 
"^iher  companies,  and  poles  jointly  occupied  with  others  but  not 
^wned  by  us;  the  different  poles  being  shown  by  different  sym- 
Ools,  such  as  round,  square,  triangular,  and  so  forth, 

At  the  time  of  surveying,  every  pole  was  given  a  number. 
This  number  was  stamped  on  the  pole  with  a  steel  stamp  so  as 
to  cut  into  the  pole  and  make  a  permanent  record.  This  number 
was  put  on  the  map  and  a  card  index  made  of  every  pole,  also 
designating  the  poles  carrying  lights.  The  maps  also  show  poles 
that  have  arc  or  incandescent  lights.  The  extensions  on  this 
map  are  handled  as  follows:  If  there  are  any  poles  to  be  set,  a 
preliminary  plan  is  made  by  our  superintendent  of  line  con- 
struction showing  the  location.  This  is  sent  to  a  draftsman  and 
put  in  proper  form  to  be  submitted  to  the  city  authorities.    There 
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are  no  numbers  assigned  to  these  poles  until  this  plan  of  locatmon 
is  approved  by  the  city.     The  approved  plan  is  forwarded       to 
the  chief  draftsman,  who  keeps  the  pole  records.     He  llien   ^as- 
signs numbers  to  the  poles  and  sends  plan  to  the  superintendent 
of  line  construction  and  the  poles  are  then  set  and  numbered     in 
accordance  with  this  plan.     After  same  is  completed  the  i>lan 
is  returned  to  chief  draftsman  and  the  extensions  are  added    to 
Ihe  sectional  plans.     A  blue-print  made  from  this  plan  is  sent 
to  the  city  so  that  the  chief  draftsman  and  the  office  will  have 
check  on  the  plan  until  same  is  completed.     For  poles  removed 
or  replaced,  a  regular  order  form  is  used,  which  is  m  duplicate 
and  is  sent  to  the  chief  draftsman  to  make  proper  corrections  i*^ 
the  sectional  plans.     Each  city  is  furnished  with  a  set  of  printr-^ 
from  these  sectional  plans  and  the  intentions  are  to  have  a  ne\^^ 
set  made  once  a  year.    Local  office  is  supplied  with  a  set  of  prints     "* 
F.  C.  S.,  Maldes  Electric  Co. 


A  system  of  pole  records  used  by  this  company  for  appros-  "  I 
imatcly  50,000  poles,  consists  of  a  card  for  each  pole  in  use,  *  T 
and  a  general  map  of  the  territory  covered,  upon  which  is  placed  •^ 
an  accurate  tracing  of  each  circuit.  All  poles  are  designated  *^ 
by  numbers  and  a  complete  record  of  all  attachments  is  shown  *^ 
by  epch  caird.  Reports  are  made  of  all  changes  made  on  the  ^^ 
pole  lines  and  the  proper  changes  are  made  daily  on  the  pole  ■- — ^ 
cards  after  the  work  is  inspected,  two  men  being  sufficient  to^^^ 
care  for  these  changes.  L.  L.  Eloen. 


District  maps  of  fairly  ^i^  scale,  supplemented  by  card- 
index  data  covering  details.  Fred.  W.  C.  Bailev, 


.\  loose-leaf  scheme  of  maps  on  tracing  cloth.  Ail  maps  o4^ 
standard  scale,  with  circuits  indicated,  primary  one  color  and 
swondan,-  another  color.  This  scheme  allows  changes  in  cir- 
cuits with  little  extra  work,  as  only  a  small  section  need  be  copied 
it  circuit  is  changed  on  th.n  section,  Pole-position  of  wires,  si« 
of  wires,  location  and  number  of  transfonners.  can  also  be  shown 
«)n\"«iiently.  Direct-current  ctncuiis  can  also  be  kept  the  same 
way.  Trk  Colok-^do  Springs  Eixc.  Ca 
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Number  every  pole,  locale  same  on  pole  maps  and  keep  a 
{numerical)  record  of  pole  locations  in  pole  book  or  on  pole 
Cards.  Keep  written  records  of  every  circuit  from  the  station  to 
file  end  of  the  line.  Series  circuits  should  be  traced  as  a  single 
=wire  from  station  to  station :  multiple  circuits  should  be  traced 
torn  station  to  end  of  tine  and  each  branch  or  sub-branch  traced 
inilividunlly.  A.  T.  Be.\ luegahd. 

.-\  loose  leaf,  uiJon  which  is  printed  fac-simile  of  city  block, 
tfiowing  intersecting-  streets,  is  quite  satisfactory,  distance  be- 
Ween  poles  being  given,  curb  line,  and  so  on.  Height  of  pole  is 
frpresented  by  single  circle  for  standard-height  pole,  say  thirty 
t€t,  and  tangential  lines,  one  for  each  five  feet  in  excess,  running 
tat  from  small  circle.  This  record  can  be  transferred  to  map 
kade  in  large  sections.  F.  D.  Sampson. 

The  best  and  simplest  method  of  keeping  records  of  city  pole- 
lies  and  extensions  thereto  would  be  to  procure  or  trace  a  map 
(f  the  city  (scale  100  feet  to  the  inch),  and  enter  thereon  the 
jKact  number,  size  and  location  of  each  pole  erected  in  any  part  of 
^e  city  on  any  pennanent  or  specific  working-order  issued,  the 
iror king-order  number  and  date  of  completion  to  be  entered  on 
be  map,  with  key  on  fly-leaf  denoting  ownership  of  different 
joles. 

I  This  in  itself  is  quite  sufficient  so  far  as  the  question  of  poles 
B  concerned.  However,  a  card-system  on  work  orders  in  con- 
lection  with  above  would  show  correspondence  relative  to  per- 
nits  and  arrangements  with  other  companies,  and  would  be  of 
freat  value.  A.  R.  Kent. 

P  2.  In  keeping  line  records,  are  the  results  obtained  by 
Baking  a  record  of  the  exact  location  of  each  wire  on  every 
Individ nal  pole,  either  by  pole  cards,  diagrams  or  otherwise,  com- 
BLCDSurate  with  the  difficulty  and  expense  of  making  these  records 
ad  keeping  them  accurately  np  to  date ! 

Yes,  because  the  average  central- station  superintendent 
knows  about  as  little  of  the  location  of  wires  on  cross-arms  as 
Joes  his  stenographer,  and  the  record  is  handy  when  your  "Bill," 
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"John,"  or  other  oldest  employee,  leaves  suddenly,  thinking  he 
is  taking  it  ail  with  him.  I  had  such  an  experience  in  the  matter 
of  underground  distribution  where  no  field  book  or  record  was 
kept,  my  predecessor  having  taken  with  him  what  records  were 
not  kept  in  his  head  and  the  superintendent's  knowledge  being 
decidedly  nil.  The  expense  of  "prospecting"  would  have  paid  for 
a  dozen  records.  F.  M.  Vander  Voort. 

It  would  not  be  possible  to  furnish  the  information  required 
of  our  company  by  the  state  unless  the  exact  condition  of  each 
pole  at  all  times  was  on  record.  We  consider  that  the  results 
obtained  |are  worth  the  expense  incurred  in  keeping  the  records 
in  detailed  form.  L.  L.  Elden.    m 

I  do  not  think  that  it  is  on  alternating  secondary  work,  where 
the  transformer  is  subject  to  change  on  account  of  increased  or 
decreased  load,  sometimes  removing  the  present  secondary  wires 
or  replacing  with  wire  of  larger  size. 

This  could  be  taken  care  of  on  a  transformer-installation  card 
system.    As  to  the  location  of  different  circuits  on  the  cross-arms 
I  think  it  very  necessary  to  have  the  circuit  number  or  letter  desig-    ■ 
nated  immediately  under  the  pin  on  each  cross-arm  for  the  benefit  - 
of  new  men  who  are  not  familiar  witli  the  original  installation. 

A.  R.  Kent. 

We  consider  that  the  advantage  of  an  accurate  record  of  pol^ 
positions  is  well  worth  the  expense  of  keeping  up  such  records. 

The  Colorado  Springs  Elec.  Ca  j 

Not  for  small  plants.  District  maps  showing  diagram  anc 
sizes  of  wire  under  glass,  with  sticker-lags  showing  transformers 
load  centres,  et  ctslera,  are  ample  for  small  or  meditim  plants^ 
Use  separate  map  for  street-lighting  circuits. 

Fred.  W.  C.  Bailey. 

No.  It  is  very  difficult  for  the  average  line  foreman  to  make 
a  written  report  which  a  record  clerk  can  enter  properly  on  pole- 
card,  and  too  expensive  to  have  a  clerk  always  with  the  linemen 
to  note  changes  or  additions  as  made.  E.  R.  French. 
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Very  doubtful.    Should  say  no.  Alex.  J.  Campbell. 

(Practically  concurrent  opinions  expressed  by  Warren 
r*AHTRiw.;E  and  F,  C.  S.,  Malden  Electric  Co.) 

P  3.  Ab  good  chestnut  poles  are  beooming  more  difficult  to 
obtain,  what  is  the  most  satisfactory  timber  to  use  as  a  aab- 
stitute  in  pole<liiie  construction? 

Cypress  (red  or  black)  (nakes  a  good  pole  if  cut  in  the  season 
^vhen  the  sap  is  down ;  that  ^s  when  the  bark  is  tight  and  requires 
a  Wnife  to  peel  it.  If  the  bark  comes  off  easily,  the  sap  is  up  and 
the  pole  will  last  but  a  few  years,  four  or  6ve  being  the  limit. 

S.  S.  Ingman. 


We  think  black  cypress  poles  the  most  satisfactory  substitute. 
W.  W.  Fuller, 

In  different  parts  of  the  country  our  people  are  using,  in 
Place  of  chestnut,  Michigan  cedar,  Iowa  cedar,  juniper  and  creo- 
®Oted  pine,  and  now  are  looking  carefully  into  the  question  of 
^sing  other  timber  as  available  in  different  localities. 

F,  S.  Francis. 

Juniper  poles  are  used  in  this  section,  in  place  of  chestnut, 
'Which  are  becoming  very  difficult  to  obtain.  Cypress  is  also  very 
Satisfactory ;  it  is  not  quite  so  long-lived,  but  is  somewhat  stronger. 
\Ve  have  sixty  miles  of  transmission  lines  of  juniper  and  cypress 
and  find  that  large  butts  give  the  longest  life.     F.  D.  Sampson. 

Michigan  and  Wisconsin  white  cedars;  or,  since  these  are 
becoming  rarer,  Idaho  cedars,  which  are  very  satisfactory,  indeed, 
if  care  is  observed   to  buy  no  "fire-killed"  poles. 

H.  A.  Strauss, 

Idaho  cedar.  ,  E.  £.  Schermerhorn. 
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P  4.  Is  clear,  hard  yellow  pine,  Oregon  fir  or  Maine  Bpmce 
the  best  material  for  cross-anns;  how  do  these  woods  compare  u 
to  streng^th  and  lasting  qualities! 

Clear  long-leaf  yellow  pine  is  stronger,  more  durable  ami 
more  uniform  in  its  properties  than  Oregon  fir  or  the  best  spruce. 
For  these  reasons  I  should  consider  the  long-leaf  pine  preferable 
for  cross-arms.  Chas.  W.  Comstock. 

1  believe  that  Oregon  fir  would  be  the  most  preferable  ma- 
terial to  be  used  for  cross-arms,  for  the  reason  that  it  is  large- 
growth  timber  and  on  this  account  can  be  obtained  free  from 
knots  and  of  straight  grain,  clear  stock.  Maine  spruce  was  fairly 
good  material  to  use  years  ago  when  it  was  possible  to  obtain  old- 
growth  spruce.  This  is  at  the  present  time  almost  impossible  lo 
obtain,  and  spruce  that  is  obtained  at  the  present  time  checks  very 
easily  and  is  usually  full  of  knots.  Clear  hard-yellow  pine  is  some- 
what in  the  same  category.  From  information  that  I  have  been 
able  to  obtain  I  should  judge  that  Oregon  fir,  comparing  strength 
and  lasting  qualities,  would  more  than  equal  the  others. 

F.  C.  S.,  Malden  Electric  Co. 

We  prefer  the  creosoted  pine  cross-arm  to  any  other  wood ' 

The  spruce  cross-arms  particularly,  I  believe,  have  not  proven^ — i 
satisfactory.  F.  S.  Francis. 

From  our  experience,  we  prefer  hard  yellow-pine,  as  it  give.     -'• 
best  results  both  as  to  strength  and  life.  W.  W.  Fuller. 

Long-leaf  yellow-pine  is  the  best  material  obtainable  fo"»" 
cross-arms  in  this  section.  Poplar  is  used  to  some  extent  bu.* 
seems  to  become  worm-eaten  very  quickly.         F.  D.  Sampson. 

Oregon  fir  is  preferable  to  hard  yellow-pine  or  Maine  spruce, 
being  a  tough  wood  with  better  lasting  qualities. 

E.  E.  SCIIERMERHORN. 

Yellow  pine  is  the  strongest  and  generally  has  the  longest  life 
when  properly  treated,  but  the  Oregon  tir  and  the  spruce  are  both 
excellent  woods.  Ducald  C.  Jacksos. 
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P  6.  Is  short-leaf  yellow  pine  creosoted  as  satisfactory  for 
crou-armB  as  hard  yellow  piBe  painted? 

Long-leaf  yellow  pine  is  slightly  superior  in  its  mechanical 
properties  to  short-leaf.  In  durability  the  difference  is  uncer- 
tain. Properly  creosoted  short-leaf  pine  cross-arms  will  last 
indefinitely  and  certainly  many  times  longer  ihan  any  painted 
Cross-arm.  The  cross-arms  should  be  fr,amed  before  being  treat- 
ed, and  should  contain  10  to  12  pounds  of  creosote  per  cubic  foot 
of  timber.  Charles  W.  Comstock. 

From  information  that  tlie  writer  has  been  able  to  obtain 
froin  various  companies,  in  taking  ttiis  matter  up  quite  exten- 
sively, he  finds  that  a  creosoted  arm  is  not  satisfactory,  Creo- 
soting  the  wood  destroys  the  tensile  strength,  and  it  is  not  so 
Bood  an  insulation  as  an  arm  that  is  not  creosoted  but  just 
painted.  F.  C.  S.,  Malden  ELECTRrc  Co. 

We  use  short-leaf  yellow-pine  creosoted,  as  standard  through- 
'**Ut  the  country,  finding  that  the  life  of  this  arm  is  much  longer 
**ian  of  a  painted  cross-arm.  F.  S.  Francis. 

The  creosoted  alternative  is  better;  the  painted  cross-arms  are 
*Mbject  to  dry  rot.    Creosote  them  or  put  them  up  unpainted. 

H.  A.  Strauss. 

Creosoling  short-leaf  pine  increases  its  life,  but  very  ma- 
'■erially  decreases  its  strength.  Hard  yellow-pine  painted  is  pref- 
erable for  use  in  cities,  presenting  much  better  appearance  and 
**iaking  stronger  arms.  E.  E.  Schermerhorn. 

P  6.  How  can  checking  of  cross-arms  while  being  seasoned, 
and  before  being  painted,  be  prevented  ? 

Checking  nf  cross-arms  during  seasoning  would  indicate  care- 
lessness in  handling  the  timber.  F.  S.  Francis. 

"  Time  and  experience  are  demonstrating  that  cross-arms 
should  not  be  painted  except  the  butt  ends,  which  expose  the 
cross  grain  of  the  wood  fibre.  C.  C.  Gartland. 
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To  prevent  the  checking  of  cross-arms  requires  almost  a 
complete  study  of  the  lumber  industry.  Some  years  ago.  belnre 
the  advent  of  so  many  railroads,  trees,  after  being  cut  down  in 
the  forest,  were  hauled  to  the  nearest  stream  and  made  up  inlo 
minieroiis  rafts.  These  were  floated  to  a  larger  stream  and  from 
there  to  the  river,  tlien  towed  to  the  various  cities  to  be  sawed  into 
timber.  It  is  claimed  by  a  number  of  experienced  lumbermen  thai 
the  effect  of  the  water  drove  out  the  sap  ;  this,  in  turn  with  the  aid 
of  the  sun  and  wind,  composed  a  natural  curing  process,  which 
had  taken  at  least  one  year's  lime.  This,  no  doubt,  accounts  for 
the  well-preserved  appearance  of  some  of  the  buildings  erected 
in  the  days  of  our  forefathers. 

To-day,  a  tree  is  felled,  one  hour  afterward  it  has  been  cut 
inlo  limber  and  loaded  on  a  car,  and  is  on  its  way  to  be  used  in 
a  building  operation  of  some  character — some  of  it  for  cross- 
arms.  So  it  looks  very  much  as  if  in  these  days  of  quick  sales 
and  small  profits  we  pay  our  money  and  take  our  chances  on  lUc 
anus  checking.  Beacon  Light  Co. 

F  7.     (a)  What  advantage,  if  any,  is  there  in  the  use  of  iron 
towers  in  place  of  poles  for  a  long-distance  transmission  line  car- 
rying from  40  to  60  kilovolts?     (b)    What  is  the  comparative 
first  cost;  maintenance  cost?     (c)  Will  not  the  long  spans  used  - 
in  tower  construction  make  the  line  wires  break  more  freqnently — ' 
than  with  short-span  pole  construction?    (d)   Will  towers  haves- 
more  or  less  insulating  resistance  than  poles?    (e)  Will  tower  con— '' 
ttmction  stand  heavy  windstorms  as  well  as  a  pole  line  ? 

(a)  There  would  be  some  advantage  in  using  iron  poles 
on  account  of  lightning,  but  the  excessive  cost  of  the  line  would 
not  justify  them.  N.  H,  LEoroRD. 

(a)  No  advantage  for  this  small  amount  of  energj-;  in  fact, 
cost  would  be  almost  prohibitive. 

(b)  First  cost  of  tower  construction  about  twice  that  of  pole 
construction,  assuming  first-class  construction  in  both  cases.  Tlw 
maintenance  of  tower  system  should  be  much  less. 

(c)  Not  if  the  wire  size  and  constituency  and  length  of  span 
are  carefully  selected  and  calculated  to  meet  the  specific  cases. 
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1      (d)     Rely  upon  your  insulators  for  insulating  resistanct:. 
I      (e)     Belter  if  properly  constructed.  H.  A.  Strauss. 

P  8.  Do  yon  wotk  on  live  circuits  can-ying  a  potential  of 
iOOO  Tolts  or  over,  and  if  so  what  precautions  do  yoa  use? 

We  work  on  live  circuits  up  to  6600  volts  in  dry  weather  only. 
^  ordinary  safety  devices,  such  as  body  belt,  lieavy  rubber 
toves,  and  niica-l^udled  pliers,  being  sure  that  each  is  in  perfect 
rdcr  and  pole  is  perfectly  dry.  E.  C.  Deal. 

The  writer  has  done  live  work  upon  circuits  of  different 
kltages  from  5000  to  22.000  volts,  but  such  work  should  be 
wilively  discountenanced  unless  it  is  absolutely  necessary.  Con- 
during  the  great  danger  of  such  work,  if  undertaken  by  any  per- 
kn  who  does  not  fully  understand  the  work  or  who  does  not 
^eciate  the  full  danger,  it  is  undesirable  to  give  any  general 
slcs  for  such  work.  Wm.  B.  Jackson. 

We  do  not  consider  it  safe  to  work  on  lines  carrying  higher 
ton  5000  volts  when  circuits  are  alive. 

The  Colorado  Springs  Elec*.  Co. 

Not  when  the  circuit  is  alive  or  carrying  load.  The  feeder 
I  invariably  disconnected  at  both  ends,  and  the  oil  switches  for 
■me  are  blocked  open.  The  line  is  then  securely  grounded  at 
bth  ends  and  the  work  on  same  proceeded  with. 

Ernest  F.  Smith. 


P  9.  Do  yon  work  on  dead  lines  attached  to  the  same  pole- 
■nying  circuits  at  10,000  volts  or  more  ?  If  so,  what  precautions 
n  employed? 

I     In  dry  weather  good  linemen  can  work  on  dead  wires  at- 
died  to  tlie  same  poles  carrying  io,ooo-vo!t  circuits.    The  pre- 
ftltions  ordinarily  taken  are  the  use  of  rubber  gloves,  or  the 
^ctice  of  short-circuiting  the  dead  wires,  or  both. 
Ii  E.  H.  Mather. 


Vcs,  hi!;r'i-l'-*"sioTi  wires  are  above  linemen,  and  can  noi 
l>e  rL'adily  reaclicil  wliilL-  working  on  oilier  wires. 

J.  L.  Moore. 

W'e  change  insulators,  put  in  new  sections  of  wire,  and  hare 
clianged  cross-arms,  on  a  dead  line  with  a  live  33.000-volt  line 
twenty-four  inches  away  from  it:  the  men  working  on  the  same 
set  of  wooden  poles.  This  is  our  regular  practice,  and  a  shut- 
down is  never  matle  except  to  renew  a  pole  itself.  Circuits  art 
three-phase,  one  circuit  placed  i>n  each  side  of  the  pole.  Each  cir- 
cuit is  arranged  in  isosceles  iriangular  form,  sixty  inches  to  a  side, 
and  the  apex  of  the  triangle  upward,  making  two  wires  on  the  top 
arm.  and  four  wires  on  the  bottom  ami.  (')ur  method  is  lo  short- 
circuit  and  ground  the  line  on  each  end.  When  work  has  lo  be  done 
on  the  line  an  extension  ladder  is  used,  the  foot  of  which  rests 
in  33,000-volt  line  insulators  on  the  ground ;  the  ladder  is  run  n]i 
between  the  two  lower  phases  on  the  dead  line.  Tlie  man  doing 
the  work  on  the  pole  ascends  the  ladder,  having  no  personal  pro- 
tection whatever  except  a  pair  of  rubber  gloves  to  protect  him 
fronj  static  current.  He  carries  with  him  a  wire  witli  a  triple  ter- 
minal; the  end  of  each  terminal  is  fastened  to  a  brass  hook,  and 
the  hook  is  placed  in  the  end  of  a  six-foot  heavy  asli  handle,  simi- 
lar to  a  switch  stick  used  in  the  station,  only  heavier.  This  wire 
is  carefullj-  grounded  at  the  ground  end,  and  the  man  takes  each 
of  his  handles  and  hooks  the  hook  over  each  of  the  three  leases; 
thus  short-circuiting  and  grounding  the  line  on  which  he  is  W 
work  li'herc  lie  can  see  it.  This  is  an  extra  precaution  to  the  two 
short  circuits  and  grounds  already  mentioned.  The  only  real  dan- 
ger is  in  working  on  the  phase  nearest  the  pole,  as  this  brings 
the  linemen  in  the  closest  proximity  to  the  live  line,  and  great 
care  must  l>e  used  in  the  handling  of  wrenches,  pliers  ami  lit 
wires.     \Vc  do  not  rln  this  work  in  wet  weather. 

Farley  OsGooa 

We  work  on  branch  lines  attached  to  circuits  that  are  com- 
mon to  same  pole  line  carrying  two  circuits,  one  of  which  is  alive: 
in  this  case  we  temporarily  ground  branch  line  and  find  no  difii- 
culty  in  working  on  same  at  pleasure.  I".  D.  Sampson. 
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t  10.  Is  insulation  of  any  valne  on  overhead  lines  oanying 
oltages  lietween  2000  and  5000  volts? 

Weatherproof  insulation,  if  maintained  in  reasonably  good 
ondition  on  overhead  lines  carrying  voltages  between  2000  and 
000,  is  unquestionably  of  great  value  in  protecting  linemen  at 
11  times,  except  when  the  weather  is  wet.  Such  insulation 
hould  not,  of  course,  be  depended  upon  entirely,  but  its  pres- 
nce  greatly  reduces  the  hazard.  H.  B.  Gear. 

Insulation  prevents  short  circuits  in  cjase  of  accidental  con- 
act,  or  in  case  a  wire  is  thrown  over  the  line,  and  might  prevent 
lamage  claim  being  allowed  in  case  of  accident  resulting  from 
JToken  w^ires  or  crosses  with  telephone  wires.       B.  J.  Dexman. 

Insulation  is  of  great  value  upon  overhead  lines  carrying 
between  20O0  and  5000  volts  where  there  is  probability  of  limbs 
rf  trees,  telephone  wires,  et  ccvtera,  falling  across  the  wires.  A 
bt-class  triple-braid  insulation  will  usually  hold  ^gainst  pres- 
ures  of  2000  to  5000  volts  when  dry,  and  will  frequently  be  of 
nuch  value  even  when  wet.  Wm.  B.  Jackson. 

Insulation  is  of  value  on  wires  up  to  4000  volts  in  dry 
leather  and  is  well  worth  the  extra  cost  over  bare  wires,  both 
)r  reasons  of  policy  and  safety.  Any  insulation  on  overhead 
ires  is  of  doubtful  value  in  wet  weather  and  should  not  be 
ipended  upon.  L.  L.  Elden. 

Insulation  on  wires  carrying  current  up  to  2500  volts  in  dry 
eather  would  give  some  factor  of  safety  in  handling  by  line- 
en.  With  over  2500  volts,  the  writer  thinks  there  is  no  ad- 
mtage  in  having  insulated  wire,  but  usually  the  city  ordinances 
)vem  this  regardless  of  the  voltage,  so  it  is  sometimes  policy 
use  an  insulated  wire  for  ^appearance's  sake  even  on  a  13.000- 
•It  line.  F.  C.  S.,  Maldex  Electric  Co. 

Insulation  certainly  is  a  great  advantage,  but  linemen  should 
trained  not  to  depend  on  the  insulation  for  safety. 

The  Colorado  Springs  Elec.  Co. 
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Yes,  if  good  insulation  is  used.  If  ordinary  weatherproof ed 
wire  is  used  the  insulation  is  valuable  until  it  begins  to  deteriorate 
and  fray,  then  it  is  worse  than  none,  as  the  linemen  are  likely  to 
depend  upon  it  for  protection. 

If  run  under  telegraph  or  telephone  wires  in  urban  communi- 
ties it  is,  however,  in  general  a  decided  protection. 

H.  A.  Strauss. 

The  ordinary  weatherproof  insulation  used  on  lines  carrying 
2000  volts  or  more  should  not  be  depended  on,  but  is,  sometimes 
at  least,  a  certain  amount  of  protection.  F.  Tobey,  Jr. 

Yes,  weatherproof  insulation  does  avert  some  trouble,  but  can 
not  be  relied  upon  for  this  purpose.  W.  T.  Oviatt. 

The  ordinary  so-called  weatherproof  insulation  is  of  little 
value  for  5000-volt  lines,  especially  in  wet  weather.  Linemen 
are  not  willing  to  trust  it,  and  object  to  its  being  called  insulation 
at  all.  W.  W.  Fuller 

Wire  insulation  is  of  no  value  for  2000-volt  lines  exposed  to 
the  elements,  except  in  dry  weather  and  when  insulation  is  new. 

N.  H.  Ledford. 

Of  very  little  use  except  to  deaden  a  short  circuit  that  might 
be  caused  by  wires  getting  together.  J.  L.  Moore. 

Of  some  value,  but  not  much.  Fred.  W.  C.  Bailey. 

For  voltage  over  600  we  have  not  found  insulation  of  any 
value,  except  in  very  dry  climates.  J.  R.  Cox. 

I  think  that  insulation  of  any  kind  on  high-potential  lines, 
uxx>  volts  and  upwards,  is  of  little  value  except  in  dry  weather. 
In  damp  or  wot  weather  1  should  take  the  same  precautions 
in  hamlliuii  li\o  insulated  lii\os  as  I  should  with  bare  wire. 

F,  M.  Vaxder  VooRf. 

I I  has  the  invest  salutarx  crtoot  in  the  tninds  of  the  unsus- 
pcctini:  |M:Miv\     llvn\o\or.  iu^^'jlativ-i  on  aerial  lines,  after  two  or 
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three  seasons  of  weather  and  lightning  storms,  is  a  very  dbubt- 
ful  factor  on  voltages  above  three  or  four  hundred. 

F.  D.  Sampson. 

Legally,  it  would  probably  have  some  value.  Practically,  it 
would  not  have  any,  unless  it  were  some  special  insulation  made 
for  this  pressure.  It  is  sometimes  necessary  in  stringing  wires 
to  run  them  over  other  working  lines ;  in  such  cases  it  would 
have  considerable  value.  Beacon  Light  Co. 

It  cost  our  company  $10,000  to  find  out  that  ordinary  weather- 
proof insulation  is  not  much  protection  in  wet  weather  on  2000 
volts.  W.  H.  Fellows. 

Ordinary  triple-braid  weatherproof  wire  insulation  ^  is  of 
no  value  whatever  on  overhead  lines  carrying  over  2000  volts. 
You  might  as  well  use  bare  wire.  E.  C.  Deal. 

P  11.  Shonld  wire  insulation  be  maintained  on  overhead 
oity  wires  carrying  more  than  2000  volts  ? 

States  should  pass  laws  prohibiting  the  use  of  insulated  wires 
for  pole-Iine  work,  where  the  pressure  exceeds  500  volts. 

N.  H.  Ledford. 

We  are  operating  a  6600- volt  circuit  through  the  city,  con- 
sisting of  No.  4  bare  wires.  This  line  is  on  60  and  7S-foot  poles 
and  goes  over  everything.  It  has  been  in  use  three  years  and 
has  caused  no  trouble  of  any  kind  thus  far.  We  are  of  the  opin- 
ion that  it  would  be  a  useless  expense  to  insulate  these  wires. 

W.  H.  Fellows. 

Yes.  With  over  5000  volts  use  tall  poles  and  bare  wires,  ex- 
wcpt  for  arc  circuits.  Fred.  W.  C.  Bailey. 

Ordinary  insulation  is  of  little  service.  However,  an  insula- 
ion  that  will  withstand  the  higher  voltages,  say,  2000  to  5000 
^olts,  is  desirable,  and  should  be  used  on.  overhead  city  lines. 

W.  W.  Fuller. 
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Yes ;  but  have  it  reinsulated  when  insulation  begins  to  fray. 

H.  A.  Strauss. 

This,  I  think,  has  been  covered  in  answer  to  P  10. 

F.  C.  S.,  Malden  Electric  Co. 

P  12.  A  ten-mile  line  of  three  No.  8  triple-braid  weather- 
proof copper  wire,  built  two  years  ago,  has  been  tied  in  with  Vo. 
10  galvanized-iron  wire.  Wonld  yon  recommend  changing  tiei 
to  No.  8  triple-braid  copper  at  the  present  time?  No  trouble  iu 
as  yet  developed. 

The  use  of  insulated  wire  for  ties  is  advisable  in  all  cases, 
and  is  imperative  in  some  localities  where  local  action  takes 
place  between  the  ties  and  the  line  wires,  due  to  climatic  and 
static  conditions.  It  would  add  a  considerable  insurance  factor 
to  the  operation  of  the  line  in  question  to  remove  the  iron  ti^ 
wires  and  replace  with  insulated  ties.  L.  L.  Elden. 

Such  methods  of  tying-in  are  certainly  contrary  to  good 
practice.  It  may  be  only  a  question  of  time,  and  possibly  a  short 
time,  when  trouble  will  develop,  and  when  trouble  starts  it  may 
show  up  all  along  the  line.  To  be  safe,  it  certainly  would  be 
advisable  to  tie  the  line  properly. 

The  Colorado  Springs  Electric  Co. 

It  will  give  you  no  trouble  provided  the  insulators  are  all 
right,  for  if  the  triple-braid  weatherproof  insulation  comes  off 
and  your  ties  hold,  you  have  to  depend  on  the  insulator  any  way. 
Surface  leakage,  except  on  high-voltages,  would  be  nil. 

F.  D.  Sampson. 

The  platform  adopted  by  a  political  convention  in  Kansas 
might  serve  as  an  answer  to  this  question.  It  reads  as  follows: 
**Leave  well  enough  alone.''  M.  C.  Turpin. 

No :  von  need  hardlv  look  for  trouble.         H.  A.  Strauss. 
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P  13.  In  2300-Tolt  overhead  suburban  and  semi-suburban 
itribution,  where  the  circuits  extend  over  considerable  territory, 
id  with  numerous  branches,  should  primary  fuses  be  placed  in 
ery  branch,  or  only  in  the  more  important  branches,  or  should 
otection  be  relied  upon  solely  in  the  switchboard  circuit  fuses? 

1  do  not  think  it  is  policy  to  fuse  branches  on  suburban  or 
-suburban  distribution.  In  one  plant  covering  four  cities 
lid  a  large  area,  we  use  110  fuses  at  all,  simply  oil  circuit -break- 
rs  at  the  switchboard  at  plant.  We  have  never  yet  seen  where- 
fuses  would  be  of  any  advantage.  Some  eight  years  ago, 
hen  the  writer  first  became  connected  with  the  plant,  they  had 
idi  equipment  and  it  Cjaused  more  interruptions  of  service  in  a 
ear's  time  than  we  have  had  in  the  past  seven  years  without  it. 
»'e  are  using  a  small  oil-switch  on  large  branches  from  the  main 
o  in  case  of  wires  down  or  repairs  that  can  not  be  made 
Hthout  cutting  ttie  line  off,  these  branches  can  be  easily  cut  out 
fsen-ice.  F.  C.  S..  M.\lden  Electric  Co, 

,  Primary  fuses  or  their  equivalent  should  be  placed  on  all 
^Tlant  branches,  and  on  all  branches,  whether  important  or 
L  where  the  physical  conditions  of  the  lines  suggest  possible 
kmiptions  of  service  from  trees  or  other  causes.  The  sta- 
jn  protective  devices  should  be  made  to  care  only  for  severe 
oubles.  L.  L.  Elden. 

,1  We  make  it  a  practice  to  put  fuses  on  each  branch  line,  and 
^e  main  line  is  very  long  and  runs  through  many  trees,  put 
louts  in  that,  so  as  to  divide  up  the  line  into  sections.  We 
id  this  saves  considerable  trouble  in  confining  line  troubles  to 
.email  a  radius  as  possible.  It  also  permits  cutting  out  certain 
Btions  in  case  of  repairs  with  the  minimum  disturbance  In 
Homers.  S.  S.  Incman. 

Primary  fuses  should  he  placed  in  all  branch  circuits.  Switch- 
|rd  fuses  are  considerably  in  excess  of  the  ca|»city  of  branch 
imits.  If  branch  circuits  are  short,  one  set  of  fuses  may  be 
tailed  to  protect  a  certain  territory.  W.  H.  Gbeenslit. 
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If  branch  circuits  extend  very  far  from  the  main  line  aiid 
are  below  other  wires,  or  through  a  district  where  the  trees  inter- 
fere, they  should  be  fused.  Branch  circuits  at  all  times  should 
be  tapped  through  a  fuse  box.  If  not  necessary  to  fuse,  use  wire 
instead,  then  should  it  become  necessary  ro  cut  off  a  section  for 
any  purpose,  it  can  be  done  without  interfering  with  the  main 
line.  Beacon  Light  Co. 

We  have  found  it  better  to  put  primary  fuses  in  for  all  the 
distant  and  outlying  districts,  especially  where  the  lines  are  sub- 
ject to  trouble  from  wind  storms  with  only  a  part  of  one  circuit 
out  of  commission.  It  also  makes  it  much  easier  to  locate  troubles 
on  the  line.  H.  D.  Larrabee. 

We  should  have  cutouts  on  every  branch  to  facilitate  testing 
for  trouble.  Whether  they  should  be  fused  or  not  is  a  matter  of 
taste  as  to  whether  you  want  to  put  in  a  lot  of  fuses  after  each 
lightning  storm.  I  should  not  fuse  lighter  than  50  per  cent  over- 
load, as  I  find  that  a  reliable  station  circuit-breaker  will  go  out 
before  this  blows  during  a  discharge,  and  service  is  renewed  imme- 
diately on  closing  the  station-breaker.     F.  M.  Vander  Voort. 

Should  use  branch  blocks  or  primary  fuses,  for  every  branch 
of  any  importance.  It  will  be  found  very  convenient  in  locating 
and  repairing  line  troubles,  and  frequently  will  confine  interrup- 
tions of  service  to  smaller  sections.  F.  Tobey,  Jr. 

( Practically  concurrent  opinions  expressed  by  E.  H.  Mather. 
N.  H.  Ledfori).  F.  D.  Sampson.) 

Primary  fuses  should  be  placed  only  in  the  more  important 
branches,  except  where  small  branches  run  through  trees  or  are 
otherwise  exposed  to  unusual  risk  of  short  circuit.  The  number 
of  fuses  employed  should  be  the  least  possible.         H.  B.  Gear. 

Primary  fuses  should  be  placed  only  in  the  more  important 
branches  and  special  care  should  be  exercised  as  to  the  proper 
size  of  fuses  to  be  used  in  these  branches.  E.  C.  Deal. 

C  Practically  concurrent  opinions  expressed  by  Fred.  W.  C. 
P>Air.Ev.  W.  \V.  FrLf.KK,  11.  A.  Strau.ss.) 


P  14  P— OVERHEAD  LINES  169 

Fuse  only  important  branches,  but  provide  all  branches  witli 
junction  boxes  for  convenience  in  testing.  E.  R.  French. 

We  fuse  all  branch  lines  ihat  pass  through  trees  or  anything 
else  likely  to  cause  trouble.  W.  H.  Fellows. 

Warren  Partridge. 

I  have  tried  fusing  several  of  the  branch  circuits  with  single- 
pole'  porcelain  junction  plug  boxes  and  find  that  the  best  satis- 
faction is  given  by  not  having  the  branch  circuits  fused.  Let 
the  station  fuse  take  care  of  them.  However,  we  have  found 
it  very  satisfactory  to  fuse  the  plugs  witli  heavy  copper  wire. 
This  makes  it  handy  and  safe  to  disconnect  a  section  for  repairs 
instead  of  having  to  shut  off  the  current  to  cut  and  re-connect 
the  whole  line.  F.  W.  Bullock. 

We  consider  it  tlie  best  policy  to  fuse  distribution  feeders  at 
one  point,  namely,  the  plant  or  substation.  Thus  a  fuse  can  be 
quickly  replaced  with  a  minimum  shut-down.  However,  it  is 
a  good  scheme  to  have  means  of  disconnecting  branches  in  order 
lo  locate  trouble  of  a  continuous  nature,  so  that  the  troubled 
branch  may  be  cut  and  not  interfere  with  the  rest  of  the  circuit. 
The  CoLoKAim  SpRiNr,s  Electric  Co. 

On  switchboard  only ;  but  there  should  be  copper-fused  cut- 
out Imxes  placed  at  junctions,  by  which  different  sections  can  be 
cut  out  to  locate  trouble.  J.  L.  MooRE. 

I  would  recommend  that  you  depend  upon  the  switchboard 
circuit-breaker,  as  the  more  branch  fuses  you  put  on  your  line  the 
more  trouble  you  are  likely  to  have,  on  account  of  the  boxes  not 
being  good  enough  in  construction.  J.  J.  Gaffney. 

P  14.  Where  a  network  of  secondaries  is  tied  in  together, 
ia  it  advisable  to  fnse  the  section  covered  by  each  transformer 
and,  if  BO,  what  relation  should  the  size  of  fuse  have  to  the 
■ecoBdary  ? 

It  is  advisable  to  use  .section  fuses,  also  fuse  secondary  lead 
of  iransfortner.  using  a  fuse  sHehtly  in  excess  of  transformer 
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capacity.  Use  section  fuse  half  the  capacity  of  transfonner.  If 
secondary  system  is  properly  balanced  very  little  current  will  pass 
through  the  fuses  under  ordinary  conditions,  but  in  case  of  a 
short  circuit  on  ^ny  section,  when  all  transformers  are  operating 
at  full  load,  a  momentary  50-per  cent  overload  on  the  transform- 
ers of  adjoining  sections  will  cause  the  sectional  fuses  to  blow. 
consequently  cutting  out  the  defective  section.  I  am  supposing 
that  all  transformers  are  of  the  same  size.  Care  should  also 
he  taken  in  properly  fusing  primary  side  of  transformers 
on  such  a  svslem.  E.  C  Di 


is  al^l 


When  a  network  of  secondaries  is  tied  together  it  is  ad- 
visable to  fuse  the  section  covered  by  each  transformer.  The 
fuse  should  bear  some  relation  to  the  size  of  ihe  transformer. 
being  about  half  the  capacity  of  the  transformer;  the  idea  being 
that  should  the  fuses  on  one  transformer  blow,  the  fuses  in 
secondaries  will  blow,  thus  indicating,  by  lights  being  otlt.  thai 
this  section's  transformer  fuses  are  blown.  Otherwise,  trans- 
former fuses  may  be  out  and  a  long  length  of  secondary  fed  by 
those  transformers  whose  fuses  are  still  holding,  thus  giving 
service  on  the  end  of  the  secondary.  Pall  F.  Will 


Fusing  each  section  is  not  done  as  a  rule.  However, 
are  cases  when  it  may  prove  valuable.  The  neutral  point,  or 
rather  the  point  fbetween  transfonners  tied  together)  which 
carries  minimum  current  at  all  times,  is  the  place  for  the  fuse. 
It  should  have  capacity  enough  to  carry  the  current  flow  caused 
by  irregularities  and  changes  in  load  in  either  section,  and 
should  be  small  enough  to  protect  either  transformer  from  excess 
load  if  the  opposite  transfonner  for  any  reason  fails, 

W.  H,  Green'sltt. 


m 

thwe        I 


After  a  number  of  years'  experience  under  all  sorts  of  con- 
ditions it  has  been  found  advisable  to  fuse  only  the  primary 
side  of  transformers  on  a  network.  Fuses  are  installed  ordi- 
which  represent  a   lOO  per  cent  overload  on  each  trans- 


former. 


L.  T-  Kij 


k 
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Fuse  each  section  and  let  fuse  have  a  capacity  about  equal  to 
;5  per  cent  above  normal  full-load  transfoniier  current. 

H.  A.  Stkauss. 

F  15.  Is  the  T-connection  with  pounded  neutral  preferable 
to  the  Delta-oonnection  in  a  high-tension  transmission  line,  and 
it  so,  vhyl 

The  writer  is  of  Ihe  opinion  that  for  all  hij;h -tens ion.  three- 
phase  transmission  lines,  of  reasonable  pressure,  the  delta  con- 
nection is  far  more  desirable  than  the  Y  connection,  for  the 
reason  that  il  makes  it  possible  to  remove  any  one  of  the  step- 
up  or  step-down  transformers  without  interfering  with  tlie  oper- 
ation of  the  system,  thus  making  it  so  tli^at  a  transformer  may 
remove  itself  by  opening  the  protective  devices  without  inter- 
fering with  the  service.  The  delta  arrangement  also  makes  it 
possible  to  have  a  simpler  arrangement  for  cutting  in  a  reserve 
transformer  than  with  the  Y  connection.  Wm.  B.  Jackson, 

The  relative  importance  of  certain  advantages  and  disad- 
vantages of  the  Y  and  delta  connections  on  high-tension  trans- 
mission lines  is  a  matter  of  some  dispute.  The  delta  is  generally 
used  for  straight  three-wire,  three-phase  work  up  to  20,000  volts, 
but  for  very  high  voltage  the  Y  connection  with  grounded  neu- 
tral seems  to  be  preferred,  as  the  rise  in  pressure  on  open  or 
short  circuit  is  not  so  d,angerous  and  the  grounded  neutral 
assists  unbalancing.  Fred.  W.  C.  Bailey. 

By  using  Y  connection  the  transformers  only  have  to  be 
wound  for  -  -.=-  line  voltage,  consequently,  the  transformers  are 


cheaper  on  account  of  less  insulation. 
the  voltage  across  each  transformer. 


r  words,  it  lessens 
M.  C.  TURI'IN. 


Some  of  (he  largest  plants  recently  designed  expect  to  use 
delta  connection  throughout.  This  company  operates  everything 
thus  connected  and  there  has  been  no  trouble  directly  traceable 
to  the  delta  connection.  With  proper  break-down  tests  made  by 
manufacturers  upon  line  insulators,  transformers,  oil  switches  and 
alternators,  the  delta  connection  will  remain  the  more  popular 
connection  in  three-phase  transmission  work.     The  great  advan- 
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tage  of  the  delta  connection  lies  in  the  fact  that  you  are  able  to 
cut  a  transformer  in  or  out  of  service  without  interruption.  This 
is  a  salient  feature  where  the  number  of  transformers  is  limited. 
Grounded  neutrals  are  all  right  theoretically,  but  the  fact  still 
remains  that  with  the  opening  of  the  high-tension  circuits  they  will 
cause  currents  to  flow  to  earth.  Telephone  service  is  very  likely 
to  be  interfered  with,  with  grounded  neutrals  or  Y-connecled 
systems.  F.  D.  Sampson. 

If  Y  is  operated  with  grounded  neutral  it  is  safer  than  delta, 
because  tlie  diffeience  of  potential  between  coils  and  core  is  limited 
to  58  {ler  cent  of  the  line  voltage. 

Y-connected  transformers  are  somewhat  cheaper  than  delta- 
connected.  If  transformers  are  to  be  operated  without  grounded 
neutral  the  delta  is  more  satisfactory,  because  operation  is  not 
impossible  if  one  transformer  of  the  delta  is  in  trouble  or  burned 
out,  which  is  the  case  when  one  transformer  of  a  Y  is  out  of 
service. 

In  general,  use  delta  in  all  cases  except  where  it  becomes  nec- 
essary to  limit  the  voltage  per  transfonner  when  Y-connection 
may  become  imperati\'e,  but  if  you  use  Y,  operate  with  grounded 
neutral.  H.  A.  Strauss. 

Yes;  at  the  generating  end. 

First,  because  it  reduces  the  voltage  strain  to  ground. 

Second,  it  decreases  the  liability  of  any  serious  effects  that 
may  be  caused  by  rise  of  voltage,  due  to  a  short  circuit  or  an  open 
circuit. 

At  the  receiving  end  of  line  a  delta  connection  of  transform- 
ers is  often  preferable.  C.   A.   Kellek. 

P  16.  So  yon  Toluntarily  open  your  lines  daring  severe 
lightning  storms,  or  just  preceding  them? 

We  have  done  so  during  very  severe  electric  storms,  but  never 
until  after  the  storm  had  developed.  F.  Tobky,  Jr. 

On  2200  volts  have  tried  both  ways  and  think  that  it  is  bet- 
ter to  leave  lines  working  during  lightning  storms.     Have  plenty 


P  l6  P— OVERHEAD  LINES  173 

of  good  lightning  arresters  on  lines  and  in  station  and  be  sure 
of  good  ground  connections,  also  that  lightning  arresters  are  kept 
cican.  F.  W.  Bullock. 

We  do  not  open  our  circuits  at  all  during  a  lightning  storm. 
We  rely  upon  our  arresters  for  protection.  We  are  located  in 
a  section  subject  to  many  violent  electric  storms  in  the  summer 
time,  but  have  experienced  no  station  trouble  from  lightning 
other  than  the  loss  of  a  few  arresters.  E.  C.  Deal. 

Install  stafficient  lightning  arresters,  with  ample  ground  con- 
nections, and  never  open  a  line,  for  it  will  lead  the  public  to  a 
very  poor  impression  of  the  reliability  of  central-station  service. 
Beacon  Light  Co. 

No.  We  rely  upon  efficient  action  of  hghtning  arresters  and 
time-limit  overload  relays  for  protection  during  severe  lightning 
storms.  Ernest  F.  Smith. 

Never  open  lines  unless  absolutely  necessary,  due  to  shorts  or 
ground,  and  never  then  if  possible  to  hum  them  off. 

Geo.  N.  TiDD. 

No;  we  are  in  the  business  to  give  service.  If  service  is  fouTitl 
insufficiently  protected,  put  on  more  breastwork  in  the  form  of 
lightning  arresters.  C.  C.  Gabtl.\Nd, 

No;  put  on  a  sufficient  number  of  good  lightning  arresters 
SO  that  you  will  "feel"  safe  and  then  take  a  chance.     Opening 
your  circuits  brings  electric  light  and  power  service  into  disrepute 
L.  W.  Green  K. 

We  never  take  our  circuits  off  and  rarely  have  the  station 
fuses  blown  by  an  electric  storm.  W.  H.  Fellow.';. 

We  have  severe  lightning  storms,  but  the  necessities  of  the 
service- are  such  that  we  run  through  storms  and  do  not  shut 
down  voluntarily.  We  do  not  consider  such  operation  a  dan- 
gerous risk  to  apparatus. 

Thf.  Colorado  SpRiNr;s  Electric  Co. 


Our  rule  is  to  never  open  any  lines  preceding  a  lightning 
storm  or  during  a  lightning  storm.  We  depend  entirely  on  the 
lightning  arresters  for  protection.  J.  J.  Gaffney. 

Xo.  In  fourteen  years'  operating  I  have  never  opened  the 
line  either  before  or  during  a  storm.  A.  O.  Fretz. 

No  interruption  of  service  is  made  unless  it  is  impossible 
to  keep  the  lines  in  service  on  account  of  the  severity  of  the  storm. 

L.  L.  Elden. 

We  have  never,  in  any  of  the  plants  with  which  the  writer 
is  connected,  cut  off  any  of  our  circuits  during  severe  lightning 
storms,  and  have  never  lost  any  apparatus,  with  the  exception  of 
a  few  transformers,  in  the  last  seven  years. 

F.  C.  S.,  Malden  Electric 


vi.u^^^H 


No.  Andrew  F.  H.\i-u. 

P  17.  (a)  Do  you  permit  joint  occupancy  between  tele- 
phone, telegraph  and  fire-alarm  wires  with  electric  light  feeders! 
(b)  Is  snch  joint  occupancy  required  by  the  city  or  town  au- 
thorities 1 

We  permit  joint  occupancy  of  our  pole  lines  and  believe  in 
it.  If  two  telephone  companies,  a  traction  company,  a  telegraph 
company  and  an  electric  light  company  must  have  separate  pole 
lines  it  mars  the  beauty  of  all  the  streets,  increases  the  danger 
from  crosses  between  wires  and  hastens  the  time  when  ever>1:hin(r 
of  the  kind  must  be  put  under  ground.  A.  T.  LLO\'n. 

There  is  less  dangur  of  accidents  to  persons  and  property 
from  joint  occupancy  of  poles  by  telephone,  telegraph  and 
electric  light  companies,  provided  the  electric  light  wires  are 
placed  on  the  upper  cross-arms,  than  under  any  other  form  of 
construction.  Under  this  plan  the  leaning  of  poles  one  way 
or  the  other  does  not  cause  cross  contacts,  and  telephone  and 
telegraph  linemen  have  no  occasion  to  go  up  poles  far  enough  to 
come  into  contact  with  electric  light  wires.     The  telephone  and 
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^   telegraph  wires  can  do  but  little,  if  any,  damage  in  case  they    I 
break  and  fall  to  the  streets.  E.  H.  Mather. 

In  three  tuwiis  in  which  the  writer  has  had  operating  ex-  ■ 
perience  the  joint  occupancy  by  the  telephone,  telegraph  and  fire- 
alarrn  wires  with  the  electric  lifiht  feeders  was  approved  and  the 
writer  believes  that  such  joint  occupancy  is  far  more  desirable 
than  the  use  of  two  or  more  pole  lines  up/m  the  same  side  of  the 
street,  as  is  seen  in  many  towns.  In  none  of  the  towns  referred 
'  to  was  joint  occupancy  required  by  the  city  authorities,  though 
the  electric  conipan}'  frequently  made  efforts  to  have  such  a 
requirement.  Wm.  B.  Jackson. 

Nearly  all  towns  and  cities  require  space  reserved  on  poles 
for  fire-alarm  wires,  and  in  a  majority  of  cases  poles  are  used 

'  jointly  for  all  purposes,  telephone,  telegraph,  railroad,  fire-alarm 
and  electric  hghting  service,  under  the  rules  of  the   National 

I     lioard  of  Fire  Underwriters  and  the  local  insurance  boards. 

[  L.  L.  Elden. 

i  (a)     In  some  cases  we  use  poles  jointly  with  the  electric- 

light  feeders.     We  do  not  like  to  go  on  poles  carrying  a  circuit 

'     liigher  than  2200  volts,  and  avoid  this  wherever  possible.  | 

(b)     In  Philadelphia  the  comjianies  operating  pole  lines  are  { 

I      required  to  furnish  one  gain  at  the  top  of  the  pole  for  the  use   1 

I      of  police  and  lire-alarm,  telephone  and  telegraph  circuits  and  the   1 
city  uses  electric  tight  and  telephone  poles  apparently  indiscrimi- 

I       natdy  for  the  service.    We  l^ve  very  few  cases  where  joint  ixrcu-    ! 
jiancy  by  telephone  and  olfclric  light  companies  is  required. 

F.  S.  Francis. 

We  are  required  In  furnish  space  on  our  poles  for  fire  and 
I      ()ol ice-patrol  wires.    Aside  from  this  the  telephone  company  uses 
our  poles,  and  vice  versa,  in  many  instances  by  mutual  agreement. 
I  Ttie  Cor,OK.\no  Springs  Electric  Co. 

(a)  Yes. 

(b)  No;  with  the  exception  that  for  our  privilege  of  main- 
taining pole  hues  we  are  obliged  to  leave  the  top  gain  of  every 

I  pole  for  the  city.  This  is  rarely  used,  however,  as  city  prefers 
to  occupy  the  telephone  poles  wherever  possible. 

F.  C.  S.,  Mai.tif.x  Ei.ErTRic  Co. 


i;6 
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Joint  occupancy  is  required  in  many  cases  byx 
reduce  the  number  of  poles  on  streets.    We  construct  these 
bination  poles  under  the  following  specifications: 

Bureau  of  Electricity  and  Gas,  Clarkson  Street,  specifica 
for  combination  line. 


Sl'CGESTED    A 


1.  Poles  to  be  chestnut,  peeled,  roofed  and  painted,  4 
length  and  set  six  and  one-half  feet  in  ground. 

2.  They  shall  carry  in  the  three  upper  gains,  which  shal 
respectively,  i  foot.  3  feet  and  5  feet  below  the  peak  of  the 
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cross-arms  to  accommodate  electric  light  and  power  wires  and, 
when  necessary,  transformers  (same  to  be  placed  on  insulated  at- 
tachments). 

3.  In  the  remaining  gains,  of  which  there  shall  be  three, 
placed,  respectively,  10  feet,  12  feet  and  14  feet  below  the  peak 
of  the  pole,  shall  be  placed  the  standard  lo-pin  cross-arms  of  the 
New  York  and  New  Jersey  Telephone  Company,  the  pole-pins  of 
which  shall  be  removed,  leaving  sufficient  clearance  for  a  lineman 
to  pass  through  without  interference.  The  upper  arm  to  be  used 
by  the  police  and  fire  departments,  and  the  remaining  arms  for 
other  signal  purposes. 

4.  In  tlie  event  of  necessity  for  electric  light  and  power 
wires  to  pass  down  the  pole  for  any  purpose  whatever,  said  wires 
shall  themselves  be  properly  insulated  and  contained  in  a  properly- 
RTounded  iron  pipe,  or  other  grounded  metallic  shield  to  be 
securely  attached  to  pole.  The  ground  wire  extending  from  the 
enclosing  pipe  to  the  ground  to  be  properly  encased  in  a  wooden 

I  moulding  or  iron  pipe  from  the  point  where  it  leaves  the  pipe 

I  enclosing  the  electric  light  and  power  circuits  to  a  point  six  inches 
below  the  surface  of  the  ground. 

5.  In  the  event  of  necessity  for  adding  an  aerial  cable  to  the 
'uie,  the  cable  shall  be  hung  from  a  messenger  wire  {supported 
**n  one  side  of  the  pole) ,  and  the  messenger  wire  and  cable  sheath 
•hall  be  suitably  grounded  at  points  about  1000  feet  apart. 

Diagram  herewith  shows  requirements. 

The  Brooklyn  Edison,  W.  K.  Sparrow. 


We  do.  The  city  authorities  require  it  in  the  case  of  fire- 
^larm  wires.  We  also  think  that  by  trying  to  confine  the  number 
of  poles  on  the  streets  to  the  minimum  we  best  serve  our  own 
interests.  F.  Tobey,  Jr. 


New  York  and  New  Jersey  Telephone  Company  requires 
power  or  lighting  wires  to  be  five  feet  below  their  lowest  cross- 
arm,  the  use  of  lo.ooo-volt  insulators  and  transpositions.  I  doubt 
le  efficiency  of  the  transpositions.  F.  M.  Vandeb  Voort. 
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(a)  Joint  occupancy  permitted  by  the  city  authorities  and  ^we  | 
have  a  joint  agreement  with  the  telephone  company,  also  an  i 
agreement  with  telegraph  company  for  joint  use  of  poles.  1 

(b)  Such  joint  occupancy  has  been  required  by  the  city  au- 
thorities. W.  E.  H. 

In  some  cases  we  jointly  occupy  poles  with  telephone  wires. 
(b)  We  are  required  to  carry  city  fire-alarm  wires  on  our  poles. 
LuDWiG  Kemper. 


Electric  light  feeders  and  fire-alarm  v 
to  position  on  poles  of  company. 


ires.    Town  has  right 
Andrew  F.  Hall. 


Not  as  a  rule.  However,  the  city  directs,  by  ordinance,  joint 
occupancy  of  poles  when  a  new  pole  line  is  erected  in  the  heart 
of  the  city.  F.  D.  Sampson. 


(a)  Yes. 

(b)  No. 


Alex.  J.  Campbell. 


We  discourage  it,  but  fire  alarm  has  the  right  under  our 
franchise.  R-  N.  Kimball. 


Xo. 


Toledo  Railways  and  Lt.  Ca 


P  18.    In  case  of  joint  occupanc?  of  pole  lines,  what  reqtiiTe-  — ■ 
ments  do  yon  make  as  to  the  responsibility  for  accidents,  standards— M 

of  construction,  etc.,  that  are  imposed  on  the  telephone  and  tele — — 
graph  companies! 


In  case  of  joint  occupancy  of  poles  by  telephone,  telegrapl» 
and  electric  light  companies,  each  corporation  should  be  liable 
for  accidents  caused  by  its  own  lines.  Standards  of  construction 
should  be  agreed  upon  so  as  to  make  pole  lines  uniform  in  ap- 
pearance, and  repairs  simple.  E.  H.  Mather. 

In  cases  of  joint  occupancy  on  poles  with  electric  light  com- 
panies our  general  practice  is  to  hold  each  company  responsiblt 
for  the  condition  of  its  own  construction  and  for  accidents  that 
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may  be  caused  by  the  presence  of  that  construction.  In  the 
majority  of  cases,  the  ownership  and  maintenance  of  the  pole 
itself  and  the  consequent  responsibility  are  vested  definitely  in  one 
or  the  other  of  the  companies.  In  the  few  cases  where  a  pole  is 
owned  jointly,  a  special  agreement  covering  the  maintenance  and 
fcsponsibiiity  is  entered  into  with  the  electric  light  company. 
F.  S.  Francis. 

Construction  of  other  wires  on  our  poles  must  be  satisfactory 
0  us.  We  leave  the  question  of  responsibility  to  the  courts, 
where  it  will  usually  come  in  any  event.  F.  Tobey,  Jr. 

We  carry  public  and  employees'  liability  insurance.  We 
^>ways  leave  the  two  inside  pins  free  on  any  cross-arm,  so  that 
linemen  can  go  up  and  down  easily.  R.  N.  Kimball. 

In  case  of  joint  occupancy  of  pole  line  each  company  is  re- 
sponsible for  accidents  due  to  defects  in  their  wires  or  works. 
It  has  been  easy  for  us  to  agree  on  standards  of  construction 
•before  building  a  joint  line,  but  where  a  line  belonging  to  one 
Party  is  already  built  and  the  other  party  wishes  to  come  in  and 
fnake  it  a  joint  line,  the  party  coming  in  last  must  rebuild  the 
line,  so  that  it  may  be  strong  enough  to  accommodate  both  parties 
I0  the  agreement.  W.  E.  H. 

F  19.  (a)  Do  yOQ  operate  telephone  circuits  over  the  same 
pole  line  that  carries  high-tension  transmission t  (b)  Xb  the  tele- 
phone service  gatisf aotory  ?  (c)  What  precautions  are  employed 
at  the  iutnunents  ? 

We  have  26-miIe,  33,000-volt  transmission  line  of  three  No. 
5  hard-drawn  copper  in  triangle  36  inches  apart.  On  the  poles, 
30  inches  below  33.000-voIt  wires,  we  have  private  telephone  line 
No.  10  galvanized -iron,  spaced  20  inches,  transposed  every  third 
pole.  We  use  Connecticut  Electric  Manufacturing  Company's 
"phones  and  have  excellent  service.  We  bring  telephone  line  into 
building  and  to  booth  on  regular  high-tension  Thomas's  in- 
sulators. The  booths  are  set  on  high-tension  insulators,  and  are 
kept  away  from  walls.    We  also  have  a  small  platform,  insulated 
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(c)  We  use  fuses  and  switches  at  each  instrument,  also  ^r 
gap  grounded  on  one  line,  and  insulated  platform  for  employees, 
F.  D.  Sampson. 


(b)  Transpose  your  high-tension  lines  if  you  carry  tele- 
phones on  the  same  pole  line. 

(c)  Fuse  every  instrument  by  means  of  two  single-pole  fuses 
in  a  separate  box  above  every  instrument.  H.  A.  Strauss. 

We  have  a  number  of  telephone  circuits  operated  over  the 
same  pole  line  that  carries  high-tension  transmission  at  6900 
volts.  You  would  not  know,  from  listening  on  the  telephone  lines, 
that  there  were  two  three-phase  transmission  lines  on  the  same 
pole.  At  the  same  time  we  do  not  believe  that  it  is  advisable 
to  have  telephone  wires  on  the  same  poles  with  this  high-tension 
transmission,  and  the  telephone  companies  are  removing  them  as 
fast  as  possible.  W.  E.  H. 

(a)  Yes.     (b)  Yes.     (c)  None.  B.  A.  Schak. 

P  20.  What  kind  of  safety  devioes  are  generally  used  by 
linemen  working  on  2300-voIt  lines? 

We  use  oil  switches  in  the  branches  from  our  mpin  lines, 
and  if  the  services  on  these  branches  are  not  very  important  as 
to  cutting  off  for  a  short  time,  these  switches  are  opened  during 
the  time  of  making  necessary  repairs.  Linemen  are  instructed 
to  treat  every  wire  as  if  it  were  alive,  and  in  all  cases  to  use 
rubber  gloves,  which  are  furnished  by  the  company. 

F.  C.  S.,  Malden  Electric  Co. 

Linemen  working  on  2300-volt  lines  should  be  provided  with 
good  rubber  gloves,  and  in  damp  weather  it  is  safer  to  take  the 
extra  precaution  of  using  either  kid  or  woolen  gloves  inside  of  the 
rubber.  E.  H,  Mather. 

Safety  belt,  rubber  gloves,  mica-handled  pliers,  in  ordinary 
weather.     In  wet  weather  it  is  necessary  also  to  wear  rubber 
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tools,  and  this,  too,  is  materially  improved  by  the  lineman  using 
a  thin  rubber  slip  on  his  foot  and  over  which  he  pulls  his  sock. 

E.  C.  Deai- 

On  wooden  poles,  rubber  gloves  seem  to  answer  the  purpose 
oi  protecting  lineman.  Mica  or  rubber -handled  tools  are  ad- 
visable also.  S.  S.  Incman. 


We  know  of  no  other  safety  devi 
™cl(skm  glove  outside. 


;  than  rubber  gloves  with 
W.  E.  H. 


Rubber  gloves  are  the  only  safety  devices  found  necessary 
fo^  this  work.  L.  L,  Elden. 


None  except  the  watchfulness  and  care  of  the  individual 
lineman.  The  Colorado  Springs  Elec.  Co. 

F  21.  Which  is  the  better  practice  in  OBses  of  joint  oocn- 
pancy  of  pole  lines — to  have  telegraph  and  telephone  wires  above 
and  electric  light  wires  and  feeders  below,  or  vice  versa?  Give 
the  reason  why. 

Place  arc  circuits  and  primaries  above  telephone  and  tele- 
graph wires,  with  three  or  four  feet  distance  between.  Secondary 
or  heavy  direct- current  feeders  may  be  placed,  with  advantage, 
below  telephone  wires.  Carry  leads  to  transformers  down  pole 
with  rubber-covered  wire  in  pipe.  Telephone  wires  i^re  more 
liable  to  trouble  and  breakage  than  primaries,  and  if  dropped 
across  primaries  will  lead  high-tension  current  into  numerous 
offices  and  residences  over  wires  having  low-insulation  resistance, 
within  easy  reach,  with  consequent  great  danger  to  the  public. 
A  telephone  wire  falling  on  second,aries  will  be  promptly  burned 
off  if  insulation  is  bad.  If  insulation  is  fairly  good,  the  trouble 
on  telephone  line  may  be  corrected  before  insulation  on  sec- 
ondaries is  broken  down.  Telephones  in  any  case  will  be  very 
likely  to  burn  out.  With  arc  circuits  and  primaries  above  tele- 
t^hone  wires,  the  telephone  linemen  are  not  forced  to  climb 
through  high-tension  wiring.  Fred,  W.  C.  Bailey. 
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In  case  of  joint  occupancy  of  pole  lines,  the  telephone  antf 
pany  prefers  the  lower  location  on  the  pole.  This  is  on  accounf 
of: 

First — The  danger  to  telephone  company's  linemen,  who,  as' 
a  rule,  are  not  familiar  with  the  power  company's  circuits. 

Second — The  larger  amount  of  work  in  ^adding  new  circuits, 
cl  cetera,  being  done  by  telephone  company  on  the  line.  If  addi- 
tional telephone  wires  have  to  be  strung  above  the  power  circuit, 
the  danger  of  a  cross  and  consequent  damage  is  increased. 

Third — The  greater  tensile  strength  of  wire  used  for  power 
circuits;  in  case  of  severe  sleet  or  other  abnormal  conditions  on 
the  line  the  telephone  wires  generally  fail  first.  Under  these 
conditions,  if  the  telephone  wires  were  above,  the  liability  to 
high-tension  crosses  and  consequent  trouble  and  damage  is  much 
increased.  F.  S.  Francis. 


From  the  standpoint  of  the  electric  light  company  it  is  pref- 
erable to  have  the  telephone  wires  above  the  electric  light  wires 
in  the  case  of  distributing  circuits,  owing  to  the  greater  ease  in 
making  frequent  connections  to  the  circuits,  installing  trans- 
formers, lamp  fixtures,  et  ca-tcra,  without  having  to  interfere  with 
or  pass  relatively  high -potential  wires  up  through  the  telephone 
wires.  In  the  case  of  long-transmission  line  it  would  be  prefer- 
able to  have  the  telephone  wire  below  the  high -potential  wires, 
as  there  would  be  no  connections  to  be  made  to  the  line,  and.  as 
built  to-day,  very  little  liability  of  the  transmission  line  to  be 
broken  and  fall  on  the  telephone  wires.  L.  L.  Eloen. 

Where  there  are  few  trees  or  none  I  think  it  decidedly  the 
better  practice  to  put  the  electric  light  wires  above  everything, 
for  the  reason  that  telephone  and  telegraph  wires  are  generally 
more  numerous,  are  worked  on  more  by  linemen  and  are  subjed 
to  breaking  oftener  ihan  the  Hiihtinj;  wires.  Where  there  is  3 
24-hour  service  it  is  still  more  desirable.  I  have  practiced  both 
ways,  however,  and  when  lighting  wires  were  run  beneath  the 
others  I  used  long  cross-arms  so  that  linemen  would  be  less  likely 
to  come  into  contact  with  the  wires  when  passing  to  those  over- 
head. S.  S.  Ingman. 


P_OVERHEAD  LINES  185 

In  the  Joint  occupancy  of  poles  the  electric  light  wires  and 
feeders  should  be  above  the  telephone  and  telegraph  wires,  be- 
cause they  are  mechanically  stronger  and  less  likely  to  break  and 
come  in  contact  with  the  telephone  and  telegraph  wires ;  further, 
''ecause  the  electric  light  linemen  are  the  only  ones  who  have 
occasion  to  go  up  the  poles  far  enough  to  come  into  contact  with 
eiectric  light  wires.  E.  H.  Mather. 

(Practically  concurrent  opinions  expressed  by  H,  B.  Gear, 
B-   J.  Denman,  E.  R.  French.  J.  L.  Moore,  T.  H,  T.  &  L.  Co., 
ER-Nest  F.  Smith,  Beacon  Light  Co.,  W.  H.  Fellows.  A.  T.  , 
Lloyd.) 

In  case  of  joint  occupancy  of  poles  we  consider  it  better  prac- 
^*^e  to  have  the  telephone  and  telegraph  wires  above  the  electric 
"Srlt  wires  and  feeders,  for  the  reason  that  the  metal  employed  by 
"^«2  electric  company  is  usually  much  heavier  than  the  metal  em- 
ployed by  the  telephone  and  telegraph  companies,  and  if  this  large 
^rt-jouiit  of  copper  were  placed  high  on  the  poles  it  would  often 
"•^crease  the  strain  to  a  dangerous  extent.  It  is  inadvisable  to 
F*vii  transformers,  main-line  cutouts,  and  so  forth,  at  the  top  of 
I*c>Ies,  neither  is  it  advisable  to  bring  the  leads  for  these  devices 
^own  through  the  telephone  wires.  W.  E.  H. 

This  question  was  answered  very  fully  under  P  27,  Volume 
H,  of  the  1905  proceedings.  Alex.  J.  Campbell. 

P  22.  A  three-phase,  2200-volt,  60-cycIe  line  about  seven 
miles  long  runDing  parallel  to  a  telephone  line  continaally  has  b 
heavy  static  charge.    What  is  the  best  way  to  overcome  thist 

The  installation  of  some  of  the  standard  spark  gaps  or  static 
discharge  apparatus  in  several  locations  on  the  line  would  relieve 
the  line  of  its  charge  periodically  as  it  rose  to  a  sufficient  value 
to  discharge  across  the  spark  gaps.  L.  L.  Elden. 

Ralph  R.  Laxton. 

The  best  way  to  overcome  static  effect  is  by  means  of  properly 
placed  and  adjusted  lightning  arresters.  This  will  dissipate  the 
static  charge.  W.  E.  H. 


I  done  so 
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Try  transposing  your  three-phase  line,  if  you  have  not  already 
done  so.    Such  procedure  should  at  least  reduce  this  trouble. 
F.  D.  Sampson, 
M,  C.  Turpi  N. 


P  23.  Does  70iir  oompasy  supply  service  switch  and  cntont 
on  overhead  distribution?  Do  yon  find  this  practice  advanta- 
^ons? 

We  do  not  supply  service  switch  and  cutout  on  overhead  or 
trnder^oimd  distribution.    We  do  not  think  the  practice  of  sup- 
plying them  free  to  the  customer  advantageous.  W.  E,  H. 
F.  C,  S.,  Malden  Electric  Co. 

We  do  not  supply  service  switch  and  cutout,  but  require 
switch  and  cutout  to  be  on  all  installations  connected. 

The  Colorado  Springs  Elec  Co. 


We  require  service  cutout  and  switch  on  overhead  construe — 
tion  and  supply  same  to  consumers  at  cost.      Ludwig  Kemper. 

No.    It  keeps  down  investment  in  services  and  does  not  an 

tagonize  wiring  contractors.  B.  J.  Denman. 

The  service  switch  and  cutout  should  be  furnished  by  th^^ 
party  who  ovms  the  building,  as  it  is  a  part  of  the  inside  wirings' 
system.  E.  H.  Mathek. 

No.    We  connect  to  wires  extended  out  of  building  by  con- 
tractor who  furnishes  main  switch  and  cutout.     E.  R.  French. 

No.  S.  S.  Ingman. 

Usually  the  consumer  pays  for  all  material  used  in  connec- 
tion with  the  inside  wiring;  sometimes  it  is  advisable,  in  order  to 
gain  a  good  consumer,  to  install  service  switch  and  cutout  free. 
The  Beacon  Light  Ca 


L 
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F  24.    Does  yoar  experience  in  the  sapply  of  onrrent  in  dis- 
tricts  where  there  is  no  DndergTonnd  service  show  the  advisability 
of  using  an  altematLag  or  a  direct-current  system  for  the  inpply 
[  "rf  onrrent  to  motors?    Why!    What  is  the  best  system t 


For  supplying  current  to  motors  an  alternating  system  should 
be  used,  because  the  power  can  be  transmitted  at  higher  potential 
■nd,  therefore,  with  less  loss;  further,  because  the  ahernating 
sinotor  is  simpler  and  more  economical  for  the  customer  to  main- 
tein.  Where  lights  are  to  be  used  from  the  same  circuits  that 
•ttppiy  motors,  the  three-phase  system  is,  perhaps,  the  most  satis- 
factory in  large  cities,  and  the  two-phase  system  in  small  cities 
towns.  E.  H.  Mather. 


To  answer  this  question  properly,  I  think  it  would  be  neces- 
•*-ry  to  give  some  specific  Cjase,  as  the  distance  is  the  feature  that 
"^Ust  be  considered  in  the  advisability  of  using  alternating  cur- 
^nt.  Leaving  this  feature  aside,  the  writer  thinks  that  the  alter- 
'*ating  current  is  preferable,  as  the  alternating  motor  is  a  much 
™Jiipler  and  more  reliable  motor  than  the  direct  current  for  gen- 
P*^\  use.  F,  C.  S„  Malden  Electric  Co. 

I 

With  the  exception  of  apparatus  requiring  variable  speeds, 
ic  alternating-current  system  furnishes  a  most  satisfactory  power 
■ervice.  Careful  attention  to  special  demands  that  are  not  readily 
*dapted  to  the  ahernating-current  service  will  usually  result  in 
the  development  of  apparatus  to  meet  the  emergency  satisfac- 
torily. Three-phase  service  for  motors  of  large  capacity  and 
single-phase  service  for  small  motors  seems  to  be  the  preferable 
and  most  satisfactory  system  to  employ.  L.  L.  Elden. 

If  both  alternating  and  direct  three-wire  current  are  sup- 
plied from  plant,  it  is  largely  a  question  of  the  relative  copper  to 
reach  the  motors,  Ahernating-current  motors  are  best  served 
on  power  feeders  independent  from  the  lighting.  Small  single- 
phase  motors  may  be  connected  with  advantage  to  alternating- 
current  secondary  mains.  Fred.  W.  C.  Bailey. 


1 
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In  general,  an  alternating-current  system  is  preferable,  e 
peciaily  where  the  supply  covers  a  large  district.  The  three-phas 
four-wire,  6o-cycle  system,  with  2300  volts  between  phase  an 
neutral,  is  the  best  system  for  nearly  all  conditions  when  31 
alternating  system  will  satisfy  commercial  demands. 

C.  A.  Keller. 

Use  alternating  current  if  motors  are  of  small  size,  say  fiv( 
horse-power  or  less ;  connect  them  all  on  same  secondaries,  whid 
should  be  three-wire,  115-230  volts;  all  motors  two-horse-powc 
or  over,  to  be  230  volts.  Use  ample  transformer  capacity  to  ae 
sure  good  regulation — 2400-volt,  60-cycle,  three-wire,  two-phas( 
Beacon  Light  Co. 

It  is  impossible  to  class  one  system  above  the  other  for  a 
purposes.  From  the  station  man's  standpoint,  the  alternating 
current  system  is  probably  the  more  desirable,  but  in  almost  ever 
community  there  will  be  found  a  certain  class  of  industries  dt 
manding  wide  ranges  of  speed  control  in  the  application  of  powei 
and  these  conditions  are  best  met  with  the  direct-current  systcn 
Ralph  R,  Laxtok. 

Think  direct  current  preferable  for  the  condition  cited,  unles 
area  of  distribution  is  too  great  to  give  satisfactory  economy  wit 
50o-vo!t  direct-current  service,  principally  because  direct-curren 
motors  permit  of  simpler  and  more  satisfactory  arrangements  fo 
speed  variations.  H.  A.  Strauss. 

We  have  a  direct-current  power  system  installed,  Withi; 
limits  of  territory  covered  by  this  service  we  require  direct-curren 
motors.  In  outlying  districts  the  alternating-current  motors  ma; 
be  used.  It  is  an  open  question  as  to  which  is  the  better  system,  a 
so  many  conditions  enter  into  the  case. 

The  CoLORAno  Springs  Elec.  Co. 

Very  satisfactory  results  are  obtained  by  the  use  of  overhea< 
three-wire  direct-current  system  in  densely  loaded  territory  O! 
limited  extent  adjacent  to  converting  substations,  with  large  mo 
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tors  connected  to  outers  and  small  motors  connected  between 
neutral  and  either  outer.  In  extended  territory  where  the  load 
density  is  low,  three-phase  four-wire,  2400-4150-volt,  6ocycle  sys- 
5  very  satisfactory.  Large  motors  of  the  three-phase  type 
are  connected  between  the  three-phase  wires,  while  small  single- 
fbast  motors  are  connected  between  the  neutraJ  and  the  respect- 
■  Wiirfiase  wire.  Ernest  F.  Smith. 

My  experience  shows  that  direct  current  is  preferable  for 
the  supply  of  motors  where  the  amount  of  business  will  warrant 
the  copper  investment.  Why?  Because  our  customers  on  the 
Overhead  direct-current  system  have  suffered  no  interruption  of 
service  except  in  cases  of  fire.  F.  J.  P.  Serrel. 

F  25.  Wliat  is  the  greatest  radius  oommercially  practicable 
for  a  110-220-7011  three-wire  direct-etirrent  system  1 

Moderate  amounts  of  current  can  be  delivered  economically 
by  a  1 1 0-220- volt,  three-wire  system  over  a  radius  of  from  2500 
W  3000  feet.  After  this  limit  is  reached  it  is  usually  found 
^visible  to  install  new  distributing  substations.  In  districts 
where  large  amounts  of  current  are  distributed  it  becomes,  in 
"lany  cities,  more  economical  to  limit  the  distributing  radius  to 
from  1000  to  1500  feet,  or  even  less.  L.  L.  ELDE^f. 

The  greatest  economical  radius  is  determined  by  the  distribu- 
tion of  load  and  the  fuel  costs,  which  largely  determine  the  cop- 
per. The  greatest  economical  radius  will  be  from  4000  to  7000 
feet.  Fbed.  W.  C.  Bailey. 

The  maximum  practicable  radius  for  a  iio-120-volt  system 
depends  upon  the  distribution  and  extent  of  the  load,  and  the 
revenue  derived.  If  the  revenue  derived  from  the  system  permits 
the  installation  of  a  large  amount  of  copper  per  50-watt  lamp, 
then  the  practical  radius  of  distribution  is  great.  In  his  Electrical 
Transmission  of  Energy,  Art.  599,  Mr.  A.  V.  Abbott  gives  a  table 
showing  the  radii  of  profitable  districts  that  may  be  served 
with  five  per  cent  drop  in  pressure — for  installations  with  12.5 
pounds  and  twenty-five  pounds  of  copper  per  50-watt  lamp.    The 
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following  are  the  figures  given  for  a  three-wire  feeder  and  main 
Radius  Profilable  District  irith  5  per  cent  drop 


r  11}^  pounds 
pel  50-wau  lamp 
9300  feet 
main  4000  feel 


Copperas  pounds 
per  ;o-watt  lamp 
3300  feel 


6000  (ee[ 

Ejcperience  in  general  indicates  that  economical  radius  is  less 
than  given,  especially  where  load  is  dense,  as  in  very  large  cities. 
P.  S.  BlEGI£R. 


Four  square  miles  seems  to  us  about  the  limit,  and  even  with- 
in that  radius  the  cost  of  copper  makes  the  economy  of  such  dis- 
tribution seem  questionable.  E.  A.  Vaughan. 

Probably  one-half  to  three-quarters  of  a  mile  is  the  limit  with- 
in which  this  system  can  successfidly  compete  with  alternating 
current.  Ralph  R.  Laxton. 

A.  Peters. 

The  alternating-current  system  has  become  so  flexible  in  the 
last  few  years  that  unless  there  are  some  very  peculiar  conditions 
it  will  meet  all  requirements.  The  Beacon  Light  Co. 

P  26.  Aasoming  that  in  the  use  of  foor-piQ  crou-amu  for 
single-phase  work  the  ideal  method  of  construction  Is  to  run  the 
two  wires  on  adjacent  pins  on  the  same  side  of  the  pole,  is  the 
saving  in  inductive  loss  effected  thereby  snfflcie&t  to  warrant  the 
increased  cost  of  construction  for  gnying  arms  that  is  made  neces- 
sary when  the  above  rule  is  followed  for  both  primary  and  second- 
ary work?  2000-volt  primary,  110-volt  secondary;  population  of 
the  town  35,000. 


In  20oo-volt  primary  distribution  the  increased  inductive 
drop  due  to  carrying  wires  on  opposite  sides  of  the  pole  instead 
of  on  the  same  side  is  generally  so  small  as  to  be  negligible  with 
all  sizes  of  wire  smaller  than  No.  o  B.  &  S.  With  wires  from 
No.  o  to  No.  oooo,  if  the  drop  with  12-inch  centres  is  lo  per 
cent,  the  drop  with  24-inch  centres  would  be  about  n.5  per  cent. 
With  means  for  independent  feeder  regulation  at  the  station  this 
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Wditional  drop  would  not  warrant  any  increased  cost  for  con- 
fcruction  made  necessary  by  keeping  all  wires  on  one  side  of  the 
K>Ie. 

I  On  a  iio-volt  secondary  of  No.  0000  wire,  on  which  there 
Jtas  a  drop  of  two  per  cent  with  12-inch  centres,  the  drop  would 
|>e  increased  to  about  2.3  per  cent  by  increasing  the  centres 
K)  24  inches.  This  would  not  ordinarily  warrant  any  increased 
Expense  for  line  construction  to  keep  the  wires  close  together. 

H.  B.  Gear. 

All  single-phase  circuits  of  either  125  or  60-cycIe  frequencies 
rfiould  be  placed  on  adjacent  pins  on  same  side  of  pole  with  four- 
pin  amis.  The  increased  cost  of  construction,  if  any,  should  not 
determine  the  practice  in  this  case,  the  inductive  losses,  assuming 
2.  certain  size  o£  wire  for  a  given  length  would  be  material,  de- 
pendent upon  the  spacing  of  the  wires  of  the  same  circuit.  You 
would  have  perceptible  pulsations  in  other  arrangement  if  you 
happened  to  be  operating  two  single-phase  alternators  at  the  same 
^e  on  the  two  circuits  strung  parallel  on  the  same  pole. 
I  F.  D.  Sampson. 

|i 

I  think  decidedly  more  would  be  gained  by  maintaining  the 
Usual  arrangement  and  changing  over  the  secondary  system  to 
llo-220-vo!t,  three-wire.  Ground  neutral  every  250  feet  for  pro- 
jection against  cross  with  primary  or  punctured  transformer.  The 
•aving  in  inductive  loss  could  be  figured  only  in  the  light  of 
detailed  information  as  to  size  of  wire,  load,  distance,  et  ctrtera. 
Xhis  would  probably  be  but  a  small  fraction  of  the  gain  by 
doubling  the  secondary  voltage.  Ralph  R.  Laxton. 

I  Saving  in  inductive  losses  is  only  a  part  of  it.  Four-pin 
Irms  should  be  well  braced,  as  you  can  not  always  tell  how  heavy 
'the  work  will  be.  H.  E.  Ryder. 

It  is  certainly  advisable  to  run  the  two  wires  of  an  alter- 
nating-current single-phase  line  on  adjacent  pins,  both  primary 
lUid  secondary.  If  the  cross-arms  are  properly  bolted  to  the  pole 
And  braced,  there  is  very  rarely  the  necessity  of  using  cross-arm 
guys.  A.  T.  Beauregard. 


i^ 


Unless  the  conditions  are  somewha.t  unusual,  the  induct:xF( 
loss  would  not  be  serious  if  tlie  primary  wires  were  placed  on 
ihe  outside  pins  of  the  four-pin  cross-arms  described  in  the 
question.  Dugald  C.  Jackson. 


P  27.    In  three-wiie  secondaries,  if  outside  wins  are 
B.  db  S.  ^1^,  what  should  the  nentral  be  ? 


iON.         I 

m 

NoTal 


In  three-wire  secondaries  where  outside  wires  are  No. 
B.  &  S.  gauge,  the  neutral  should  also  be  No.  2.  I  infer  that 
this  is  an  overhead  secondary  system  to  which  new  business  is 
being  connected  from  lime  to  time.  It  is  impossible  in  practical 
operation  to  maintain  balance  on  a  three-wire  secondary  on  a 
commercial  system  of  any  size.  It  is  therefore  advisable  to  make 
all  three  wires  the  same  size  when  outside  wires  are  not  larger 
than  No.  2  B.  &  S.  gauge.  Paul  F,  Williams, 

(Practically  concurrent  opinions  expressed  by  A.  W.  Zahm 
and  A.  Peters.) 

In  three-wire  secondaries,  where  the  outside  wires  are  No.  2.^ 
the  size  of  the  neutral  depends  on  to  what  extent  the  sides  are:= 
unbalanced.  I  should  think  that  a  No.  6  wire  would  suffice,  or  ifl 
the  sides  are  very  much  unbalanced  use  a  No.  4  wire. 

Samuel  Kabn. 
Ralph  R.  Laxton. 

It  depends  upon  the  nature  of  the  load.  If  very  well  balance</ 
No.  6  will  be  ample.  Beacon  Light  Co. 

If  outside  wires  are  No.  2,  it  is  advisable  to  use  not  less 
than  a  No.  8  for  mechanical  reasons.  A  much  smaller  wire 
could  be  used  for  inside  work.  Chas.  W.  Stone, 

If  outside  wires  are  No.  2  in  Edison  three-wire  system,  the 
neutral  should  be  one-half  the  size  of  the  outside  wires,  or  No.  5 
B.  &  S.  gauge.  The  neutral  wire  in  alternating-current  system  is 
usually  made  of  the  same  cross -section.  F.  D.  Sampson. 
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F  28.  What  is  the  best  method  of  carrying  low'tenaioii,  three- 
irire  distribation  mains  through  trees  that  are  too  large  to  admit 
of  carrying  the  wires  over  them  on  poles ;  and  has  any  system  of 
eabling  aooh  wires  been  auccesafully  oaedl 

Wires  can  be  cabled,  but  it  is  too  expensive.  In  nearly  every 
case  owners  of  property  will  allow  trimming  of  trees  if  this  is 
done  judiciously;  however,  unless  the  limbs  are  very  large  it  is 
faardly  necessary  to  trim  them,  as  the  loss  is  very  slight,  except 
in  extremely  wet  weather.  A.  W.  Zahm. 

If  trees  are  not  higher  than  50  feet  tliey  can  be  gone  over ; 
if  higher  than  this,  go  below  branches  on  extended  arms. 

Beacon  Light  Co. 

Standard  three-conductor  lead-covered  cable  would  be  hard 
to  improve  upon.  Ralph  R.  Laxton, 

P  29.  What  is  the  practicability  of  the  following  plan  ?  To 
'ftcilitate  the  extension  of  five-wire  service  lines  and  avoid  a 
Ititiltiplicity  of  wires,  it  is  suggested  that  the  five  wires  be  encased 
Ut  a  light-weight  weatherproof  case.  Give  method  of  fastening 
^O  cross-arms  and  bnilding. 

Cables  with  standard  cable  hangers  should  answer. 

Ralph  R.  Laxton. 

P  30.  What  can  be  done  to  divert  public  sentiment  against 
the  tinsightUness  of  overhead  UncBT 

Build  good  looking  pole  lines;  when  poles  are  set  in  streets 
avoid  locating  them  in  front  of  people's  houses,  in  so  far  as  pos- 
sible.   Paint  poles  a  dark  green,  to  conform  with  foliage. 

T.  H.  T.  &  L.  Co. 

This  is  an  open  question,  which  many  of  us  would  be  glad  to 
have  solved.  Put  up  good  construction  and  keep  it  in  good  shape. 
Place  your  poles  on  property  lines — never  in  front  of  residences. 
Don't  let  your  wires  bum  trees.     Don't  allow  a  live  wire  to  re- 
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main  in  the  street  long.  Paint  the  butt  of  your  pole  green  for  five  | 
feet  above  ground,  and  the  rest  white ;  also  paint  cross-arms  while- 
This  is  contrary  to  my  present  practice,  and  contrary  to  the  opin' 
ion  of  most  municipal  officers  who  advocate  green  until  they 
are  shown  differently.  Your  poles  should  be  tlie  color  of  fences, 
out-houses,  flag-poles,  et  ctrtera,  which  are  in  most  cases  of  a 
light  color.  I  have  used  both  colors  and  think  a  white  pole  has 
more  to  do  with  keeping  down  kicks  against  pole  lines  than  any 
other  one  thing,  as  this  color  does  not  make  the  pole  so  objection- 
able. We  are  using  green  poles  entirely,  owing  to  the  terms  of 
our  franchise,  I  should,  however,  recommend  a  green  butt  and 
white  top,  as  above  described.  E.  C.  De-^l. 

First.  install  all  lines  in  alleys,  where  possible,  and  in  cases 
wlicre  no  alleys  arc  available,  in  the  rear  of  the  property,  thus 
making  the  lines  as  inconspicuous  as  possible.  Use  neat  and  sub- 
stantial style  of  construction.  Step  and  paint  the  poles.  A  pole 
can  be  made  very  unsightly  by  being  spur-marked.  Comply  with  i 
requests  and  complaints,  such  as  changing  slightly  location  of  " 
wires  and  poles,  wherever  possible.  Paul  F.  Williams.         , 

In  telephone  work,  except  for  long-distance  purposes,  it  \sm 
standard  practice  to  use  a  low  pole-line  and  carry  all  the  circuit^a 
in  cable,  tapping  out  pairs  at  the  poles  from  which  the  services 
loops  run.  Of  course,  cable  construction  is  not  desirable  for  over^— 
head  power  circuits.  Our  experience  has  been  that  when  lini — 9 
carr\-ing  a  small  number  of  open  wire  circuits  are  carefully  an<=S 
substantially  built  and  properly  maintained,  there  is  practically  | 
nu  sentiment  against  them  on  the  part  of  the  public. 

F.  S.  Francis, 

Eliminate  unsightliness.  This  can  generally  be  done  by  at- 
tending to  the  three  following  conditions:  first,  set  poles  plumb 
and  in  line;  second,  have  cross-arms  all  horizontal  and  squared; 
third,  keep  lines  taut.  A.  T.  Beauregard. 

.  Paint  poles  an  obscure  color,  such  as  a  dark  gray  or  a  foliage 
green.  Keep  lines  in  good^ape  and  set  poles  on  the  property  line 
wherever  possible.  Have  poles  of  sufficient  lieight  to  avoid  having 
the  wires  in  [he  line  of  vision  at  all  times.  A.  W.  Zae 
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Build  and  maintain  the  pole  lines  in  the  best  possible  man- 
ner. DuGALD  C.  Jackson. 

Put  up  nice  straight  poles,  paint  them  and  pull  your  lines 
taut.  Pole  lines  well  put  up  are,  after  all,  no  more  dangerous 
than  conduit  systems  or  underground  wires.  This  has  been  dem- 
onstrated in  the  operation  of  high-tension  lines,  both  overhead 
and  underground.  Of  course,  this  does  not  apply  in  large  cities 
where  overhead  wires  are  impossible.  F.  D.  Samvson. 

The  unsightliness  and  even  the  dangers  of  overhead  con- 
struction are  too  obvious  to  be  controverted  by  any  attempt  to 
"divert"  public  sentiment.  The  sentiment  is  a  healthy  one.  An 
educated  public  will  always  be  an  aesthetic  public,  and  it  is  to  the 
educated  public  that  the  electrical  profession  and  industries  must 
look  for  support.  The  most  we  can  ask  from  the  public  is 
forebearance  until  we  can  arrive  at  a  better  solution  of  the  trans- 
mission problem.  The  policy  of  "diversion"  will  not  do.  It  is 
Darwinianism  reversed,  as  typified  by  a  distant  view  of  the  ascend- 
ing or  descending  "climber"  with  his  hand  lines  trailing  from 
his  belt.  Ralph  R.  Laxton. 


F  31.  WlLRt  results  hBre  been  attained  in  the  matter  .of  treat- 
ing poles  to  prevent  decay  at  the  top  of  the  ^und? 

Paint  the  butt  of  pole,  to  a  point  at  least  one  foot  abov£ 
the  ground,  with  creosote  or  coal  tar.  A.  W.  Zahh. 

We  are  experimenting  in  some  parts  of  the  country,  particu- 
larly in  the  South,  with  creosoted  butts.    These  experiments  are 
of  recent  date  and  no  definite  figures  can  be  given  at  this  time. 
F.  S.  Francis. 

Charring  the  butls  of  poles  about  one  inch  deep  has, proven 
very  successful  in  some  places.  It  costs  less  than  the  majority  of 
decay-preventive  remedies.  F.  D.  Sampson. 

We  are  using  carboiineum  as  a  treatment  for  butts  of  poles, 
J  aiidthiijkiijjas.consi.^^-abjf  0;iiYantage-,QvcTi?o.tr«atm^nt;,!    , 
.L7-artT   .-rn-   ■■  -  n  id;  c.»  oi;-?-'?J^J?.*»^:;;J^-- A.  J<3¥i*se»f. 


Butts  should  be  tarred 


painted  with  asphaltum. 

C.  K.  N.,  N.  Y.  Ed.  ( 


P  32.    Are  siag:le-petticoat  glass  insulators  good  for  2200 
Toltat 


A  double-petticoat  g 
tension. 


s  insulator  should  be  used,  even  on  low 
A,  W,  Zahm. 


Single-petticoat  glass  insulators  were  once  used  a  great  deal 
on  22oo-volt  systems,  although  I  do  not  consider  it  good  practice. 
I  would  recommend  the  deep-groove,  double-petticoat  glass  insu- 
lator for  this  class  of  work.  E.  C.  Deal. 

Depends  largely  upon  the  climate.  Would  advise  double- 
petticoat.  A.  Peters. 

F.   D.   S.^MPSON. 

C^  a  series  system  they  would  work;  on  a  multiple  system 
the  leakage  in  wet  weather  would  be  very  heavy. 

Beacon  Light  Co. 


No.  H.  D.  Labrabee. 

P  33.  Are  ordinary  deep-groove  doable-petticoat  glau  insa- 
Utors  all  right  for  6600-volt  alternating-current  circuits  T 

We  have  had  66oo  volts  on  a  line  six  miles  long  for  the 
past  year,  using  ordinary  deep-groove,  double- petticoat  glass  insu- 
lators, and  have  experienced  no  trouble  on  that  score. 

W.  P.  Schwabe. 

Have  had  ordinary  deep-groove,  double-petticoat  glass  insu- 
lators in  use  for  five  years  on  a  12-mile.  6600-volt,  three-phase 
transmission  line,  with  no  trouble  whatever  due  to  insulators. 

P.    H.    KOBST. 

We  have  about  5000  double-petticoat,  deep-groove,  glass  in- 
sulators in  service  on  our  6600-volt  transmission  lines  and  have 
experienced  no  trouble  whatever  up  to  the  present  time.    The  wire 
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used  is  ordinary  triple-braid,  weatherproof  No.  i  copper.  We 
have  recently  adopted  the  triple-petticoat  glass  for  this  class  of 
work  and  have  experienced  no  trouble  with  tliem.  I  can  not. 
however,  say  that  the  triple -petti  coat  has  any  advantage  over 
the  double- petticoat  for  this  class  of  work,  inasmuch  as  the  triple- 
petticoat  is  more  frail  and  liable  to  breakage.  E.  C.  Deal. 

No ;  although  they  would  stand 
and  arms  being  used. 

Sixty-six  hundred  volts  is  too  high  a  potential  for  ordinary 
double-petticoat  glass  insulators.  Try  triple -petti  coat  glass  or 
porcelain,  preferably  the  latter.  F.  D,  Sampson, 

Sixty-six  hundred  volts  requires  a  special  insulator,  prefer- 
ably a  double-petticoat  porcelain  insulator,  especially  made  for 
this  purpose.  A.  W.  Zahm. 

Some  few  of  them  may  work  satisfactorily,  and  at  the  same 
time  answer  the  purpose  as  lightning  arresters. 

Beacon  Light  Co. 

P  34.  (a)  Ib  there  any  method  for  making  joints  with  lai^ 
aizea  of  alaminnm  cables  which  is  not  prohibitive  owing  to  the 
size  of  the  finished  joint,  the  possibility  of  oxidization  when 
oud  bare,  or  similar  causes  T  (b)  Is  there  any  practical  method 
for  maldiig  a  soldered  joint,  and,  if  to,  howT 


(a)  Compression  joints  on  aluminum  cables  of  oo  copper 
equivalents  are  entirely  successful  and  satisfactory,  also  upon 
sizes  of  smaller  cross-section.  No  oxidization  is  possible  with 
this  form  of  joint 

(b)  There  is  a  soldering  flux  on  the  market,  but  it  is  of 
doubtful  value,  the  fusing  temperature  of  aluminum  being  so 
low  that  in  soldering  the  joint  you  are  likely  to  injure  the  cables. 

F.  D.  Sampson. 

Why  not  use  a  Bossert  solderless  joint?  A.  Peters, 
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F  39.  ConBidering  costB  and  difficulty  of  makinsf  satufaotor; 
joints,  does  ainminiim  show  any  advantages  over  copper  for  either 
high-tension  direct-onrrent  transmiasion  to  substations  or  low> 
tension  direct-current  distribution  when  the  company's  entire 
system   is   underground? 

P  36.  Considering  costs  and  difficulty  of  making  satisfactory 
joints,  does  aluminum  show  any  decided  advantages  over  copper 
for  high-tension  long-distance  transmission  work? 

Taking  for  granted  that  sufficiently  high  potentials  are  to 
be  used  to  limit  your  cross-section  to  a  copper  equivalent  of  No.  oo 
for  a  three-phase  transmission,  the  most  decided  advantage  is 
that  of  the  decreased  weight  carried  upon  your  poles  or  towers. 
Another  feature  is  that  aluminum  can  be  strung  for  less  money 
per  mile  from  a  labor  standpoint.  As  to  the  cost  of  aluminum. 
this  I  believe  is  somewhat  problematical  when  purchased  in  the 
open  market.  F.  D,  Sampson. 

F  37.  In  order  to  increase  the  tensile  strength  of  copper 
wire  it  is  proposed  to  use  a  small  core  of  steel.  What  effect  will 
the  presence  of  this  steel  have  when  the  wire  is  used  in  trans- 
mitting alternating  current  T 

This  would  be  purely  a  question  of  lest.  Mechanically,  it 
does  not  sound  good;  electrically,  inductive  currents  might  be  set 
up  to  increase  inductive  resistance  of  circuit.  The  tensile  strength 
of  copper  is  usually  sufficient  in  most  overhead  work  where  the 
energy  of  the  circuit  transmitted  is  calculated. 

F.    D.    S.MUPSON, 

The  small  steel  core  referred  to  is  not  likely  to  interfere 
with  the  successful  use  of  the  wires  for  short -distance  altemacing- 
current  distribution  when  ordinary  frequencies  are  used,  but  for- 
mer experience  with  such  wires  shows  that  they  do  not  afford  the 
advantages  in  physical  strength  which  might  be  expected  of  them 
and  that  they  deteriorate  rapidly.  Dugald  C.  Jackson 

No  effect  whatever.  H.  D.  I.asrabee. 
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P  38.  On  pole  lines  carrying  22CM)-volt  alternating  current, 
which  is  tile  better  policy  in  connection  with  safety  to  linemen 
Repairing  or  connecting  lines  or  apparatus — to  shut  down  the  2200- 
▼olt  line  at  station  or  branch,  or  to  leave  all  lines  alive  and  have 
it  so  understood  T 

Leave  lines  alive  and  have  it  so  understood,  because  line- 
■^len  will  work  barehanded  on  wires  supposed  10  be  dead,  and 
•f  these  should  be  crossed  with  a  live  line,  or  otherwise  receive 
*^Urrent,  the  man  handling  same  will  get  hurt,  which  has  often 
"^ppened.  W.  P.  Schwabe. 

Leave  all  lines  alive  at  the  station  and  have  it  so  understood, 
**vit  allow  the  line  foreman  to  disconnect  a  branch  line  when 
^attensive  repairs  are  to  be  made,  he  only  to  put  the  same  in 
service  again.  A.  T.  Beauregard. 

All  linemen  should  be  taught  to  consider  all  wires  as  alive. 
In  dry  weather,  with  wooden  poles  and  proper  spacing  of  wires 
On  pins  (say,  18  inches  apart),  taps  can  safely  be  made  on 
aaoovolt  circuits;  in  wet  weather,  rubber  gloves  can  be  used. 
However,  insist  on  making  it  a  rule  for  linemen  to  finish  one 
joint  at  a  time,  solder  and  tape,  be  it  a  single-phase  or  a  three- 
phase  tap.  You  can  not  afford  to  cut  ofT  a  power-service  feeder 
every  time  a  connection  is  made.  F.  D.  Sampsok. 

It  is  not  necessary  to  cut  2200-voIt  lines  dead  to  enable  line- 
men to  work  upon  them.  A  good  lineman  will  not  want  the 
current  otT  and  a  poor  lineman  should  not  be  allowed  to  work 
upon  your  lines  whether  they  are  dead  or  alive.         E.  C.  Deal. 

It  is  needless  to  shut  down  for  2200  volts.  Keep  your  lines 
alive  at  all  times,  have  your  men  properly  equipped  with  safety 
belts  and  rubber  gloves  and  advise  them  fully,  giving  them  printed 
directions,  as  to  the  precautions  necessary.  A,  W.  Zahm, 

Leave  all  lines  alive  and  have  it  so  understood.  Furnish  best 
quality  rubber  gloves  and  safety  belts.     Have  foreman  or  assist- 
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ant  superintendent  inspect  gloves  and  safety  belts  weekly.  You 
can  not  expect  your  consumers  of  power  to  be  satisfied  with 
the  service  if  you  allow  your  men  to  cut  off  the  service  at  will, 
as  they  will  do  if  not  watched,  sometimes  for  the  most  tri^Hal 
repairs.  Uninterrupted  electric  service  should  be  paramount  in 
any  public-service  corporation.  F.  M.  Vander  V( 


Leave  them  alive,  and  have  it  so  understood. 


H.  D.  Larhabee. 


loupt  in       I 
abee!  ' 


1  prefer  culling  oi¥  current,  if  possible. 

Ralph  R.  Laxton. 

P  39.  What  are  the  usual  precautions  taken  to  protect  arc^ 
trimmers  in  case  2200-volt,  60-cycIe  circuits  come  in  contact  witl^ 
the  series  arc  circuits? 

Ground  arc  circuit  on  both  legs  at  station  and  at  testing — ■ 
room.  Herbert  McNulta. 

Each  lamp  should  have  a  double-pole  cut-out,  to  be  throwi — 
when  working  on  the  lamp.  It  is  good  practice  for  a  trimmer  ten: 
carry  a  board,  properly  insulated,  to  stand  on  when  trimming  j-i 
the  lamps  lower  to  the  street.  W.  W.  Titzelu 

(Practically  concurrent  fipinions  expressed  by  F.  D.  SaM!-- 
SON.  A.  W.  Zahm.  H.  D.  Larraree,  E.  C.  Deal,  Ralph  R.  Las- 
ton. 'i 

P  40.  (a)  What  is  the  best  method  of  locating  groundi  a 
■eries  altematinir-onrrent  aro  circuits  operating  from  cooBtonV 
current  transformers?  (b)  Can  it  be  done  successfully  when  ea- 
cult  is  in  operation? 

A  static  ground  detector  should  be  left  in  circuit  at  all  times. 
The  ground  can  be  located  and  removed  while  circuit  is  in  opera- 
tion. A.  W.  Zahu. 


(a)   Use  the  same  method  tliat  you  use  on  a  direct-current, 
constant-current  arc  circuit.     There  are  several  methods  in  prac- 
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(b)  Grounds  can  be  successfully  located  when  circuit  is  in 
*^>eration.     I  do  not  believe  it  is  done  in  many  places. 

E.  C.  Deal. 

Prefer  testing  with  heavy  magneto  with  current  off.  There 
are  usually  a  number  of  points  from  which  it  is  possible  to  ring 
two  ways  from  a  lamp,  thus  locating  grounds  within  small  terri- 
tory. Ralph  R.  Laxton. 

P  41.  In  a  town  where  there  are  alternating-current  wires, 
2200-volt,  single-phase;  Edison  three-wire,  110-220-volt  direct-cur- 
rent and  telephone  wires  on  the  same  poles,  is  it  good  policy  to 
^ond  the  neutral  of  the  three-wire  direct-current  linel  Also 
one  of  the  secondaries  of  the  two-wire  altemating-cnrrent  dia- 
tribation  t 

The  neutral  wire  of  an  Edison  three-wire  system  should 
be  grounded  at  all  times,  but  I  should  deem  it  bad  practice  to 
^ound  one  of  the  secondaries  of  the  two-wire  alternating-cur- 
rent distribution.  Install  transformers  of  sufficient  size  to  oper- 
ate one  three-wire  circuit,  in  which  case  the  neutral  should  be 
properly  grounded.  A.  W.  Zahm. 

I  consider  it  good  practice  to  ground  the  neutral  of  the 
three-wire  direct- cur  rent  line,  also  one  of  the  secondaries  of 
the  two-wire  alternating-current  distribution  system,  regardless 
of  other  wires  carried  on  the  same  poles.  But  the  entire  con- 
struction should  be  kept  at  all  times  in  good  shape.  This,  of 
course,  should  be  done  whether  your  neutral  and  secondaries  are 
grounded  or  not.  E.  C.  DEAr„ 

The  grounding  of  Edison  neutral  is  generally  required  by 
underwriters,  and  they  approve  of  grounding  one  side  of  alter- 
nating-current secondary  where  it  is  impracticable  to  run  three- 
wire  alternating-current  secondary  system. 

Ralph   R.  Laxton. 

Under  the  conditions  named  it  is  eminently  desirable,  ac- 
cording to  the  writer's  opinion,  to  ground  as  stated. 

Wm.   B.  Jackson. 
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Yes ;  for  safety  of  persons.  W.  H,  Wolvekaup. 

A.  Peters. 

P  42.  Can  a  high -potential,  direct-onrrent,  long-distaiue 
transmission  Hyatem.  say  from  1000  to  20,000  volts,  be  satisfac- 
torily installed  with  a  grounded  negative  for  one  side  of  tlu 
circuit?  If  so,  what  would  be  the  method  of  generating  and  hor 
woujd  this  pressure  be  brought  to  a  working  pressure  along  tlu 
Unet 

Have  never  heard  of  any  such  voltage  being  used  with  direcl 
current.  It  would  certainly  be  very  dangerous  to  ground  one 
side  of  such  a  system  could  it  be  put  into  use.  Direct-current 
voltage  of  this  magnitude  could  be  generated  by  putting  in 
series  a  sufficient  number  of  generators  of  the  proper  voltage. 
In  order  to  get  pressure  back  to  a  working  voltage,  I  would 
suggest  having  motor- generator  sets,  the  same  as  are  used  in 
obtaining  a  derived  neutral  or  balancing  set  on  two  to  three- 
wire  transmission.  M.  C,  Turpin. 

No.  The, ground  return  would  generally  be  worthless  from 
an  operative  standpoint  and  a  source  of  great  danger.  At  the 
higher  voltage  mentioned  no  insulation  would  be  safe.  The  gen- 
erating apparatus  for  this  voltage,  direct  current,  would  neces- 
sarily be  enormously  expensive  and  limited  in  current  capacity: 
and  transformation  to  working  voltage  for  motors  of  small  siie 
is  almost  impracticable. 

You  will  find  both  questions  exhaustively  treated  by  Dr. 
Louis  Bell — ground  return,  in  his  book  on  Electric  Distribution 
for  Railways;  the  other  in  the  chapter  on  Transmission  by  Con- 
tinuous Currents  in  Electric  Power  Transmission. 

Ralph  R.  Laxton. 

F  43.  What  is  best  position  of  groond  wire  with  respect  to 
the  three-line  wires,  i.  e.,  on  side,  above,  or  in  centre  of  triangle! 

The  best  position  of  ground  wire  is  on  top  of  pole  above 
centre  of  triangle;  with  a  properly-spaced  triangle  the  ground 
wire  is  farthest  off  from  line  to  ground  when  located  at  top  of 
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pole,  and  in  the  best  position  to  collect  high-potential  discharges, 
especially  if  connected  to  the  earth  at  very  frequent  intervals. 
With  this  ananjieinent  no  poles  have  thus  far  been  split  on  our 
transmission  lines  by  lightning.  F.  D.  Sampson. 

P  44.  Where  ground  wires  run  down  tlie  aide  of  the  pole 
from  transforniers,  lightning  arresters,  etc.,  what  is  the  best  way 
lo  protect  the  people  from  getting  a  shock  on  them  in  case  wire 
thonld  happen  to  be  broken  off  jnst  above  the  ground? 

To  prevent  ground  wire  breaking  off  just  above  the  ground 
use  insulated  wire  from  ground  plate  to  about  seven  feel  above 
surface  of  earth  and  incased  in  galvanized -iron  pipe,    Have  regu- 
lar inspection.     We  have  found  this  to  work  very  satisfactorily. 
E.  A.  Vaughan. 

Have  ground  wire  of  good-grade  rubber  insulation,  run  it 
on  insulators  down  pole  to  within  12  feet  of  the  sidewalk,  then 
have  wire  enter  a  pipe ;  solder  it  good  and  solid  to  both  ends 
of  the  pipe.  Pipe  should  also  be  grounded  to  a  buried  copper 
plate.  To  prevent  injury  to  pipe,  groove  pole  out,  making  a 
""ecess  to  receive  pipe,  making  it  flush  with  pole. 

Clayton  F.  Geigeb. 

Have  pipe  ten  feet  long,  eight  feet  above  ground  and  two 
'eet  below.  Have  cap  on  each  end  of  pipe,  and  where  the  wire 
Koes  through  the  caps,  solder  the  wire  to  caps  thoroughly. 

H.  E.  Rydeb. 

A  method  that  has  proved  very  satisfactory  has  been  to 
enclose  the  ground  wire  in  an  iron  pipe  leading  from  the  ground 
plate  to  a  point  higher  than  can  be  reached  by  tlie  people. 

Wm.  B.  Jackson. 

Run  ground  wire  through  three-quarter-inch  pipe  eight 
to  ten  feet  long,  lower  end  of  pipe  driven  into  ground,  wire  bare 
in  pipe.  Herbert  McNulta. 
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Good  construction  and  mechanical  protection  of  the  wire. 
A  long  iron  pipe,  however,  is  not  to  be  recommended. 

W.    H.    WOLVEKAMP. 

A  moulding  properly  painted  inside  and  out  with  some  wood 
preservative  has  been  quite  successful.  A  gas  pipe  driven  into 
earth  sufficiently  to  insure  good  connection  has  also  been  used  to 
advantage.  Lightning-arrester  grounds  connected  with  city  pole 
distributions  should  have  single-pole  switches  or  fuses  of  low  re- 
sistance, so  as  to  disconnect  ground  wires  temporarily  for  trouble 
with  arresters  and  inspection.  F,  D.  Sampson. 

Use  a  two-inch  half-round  wooden  moulding  over  the  ground 
wire  from  the  ground  up  to  the  cross-arm.  Fasten  mouldit^ 
to  the  pole  by  means  of  long  staples,  which  should  just  fit  over 
the  moulding  and  should  be  driven  home.  Space  staples  three 
feet  apart  Make  them  of  quarter-inch  round  iron  and  drive  iheni 
not  less  than  three  inches  into  the  pole.  E.  C.  Deal 

Ground  wire  should  be  covered  with  moulding  from  groonit 
to  cross-arms  to  prevent  accidental  contact  by  lineman  or  passer- 
by. F.  M.  Vandeb  Vowff. 

The  ground  wire  should  be  protected  on  the  pole  by  a  strip 
of  half-round  wooden  moulding,  extending  from  the  highest 
point  of  attachment  to  the  pole  to  not  less  than  six  inches  below 
the  surface  of  the  ground.  A.  T.  B&AtntECABD. 

(Practically  concurrent  opinions  expressed  by  Ralph  B. 
L.\xTON%  P.^HL  F.  WnxiAMS,  S.\MCEi.  Kah.s,  H.  B.  Gear,  W.  P. 

SCHW.*.BE.) 

P  4S.  Whmt  effect  has  a  groiuided  line  in  close  protiioity 
and  parallel  to  a  long  high-tension  trammissioii  line  at  timci  of 
high-Toltage  surges  T 

Since  the  requisite  conditions  for  creating  capacity  are  large 
surfaces  and  thin  dielectric,  and  since  in  transmission  lines  the 
condenser  effect  takes  place,  not  only  between  the  individual  wires 
themselves,  but  also  between  them  and  the  ground,  it  follows  that 
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Sie  closer  a  line  is  to  the  ground,  the  thinner  will  be  the  cross- 
icction  of  air  space  (corresponding  to  the  condenser  dielectric) 
between  them,  and  the  greater  will  be  their  capacity.  It  seems 
to  me  that  a  ground  wire  carried  close  and  parallel  to  the  lines 
jnU  have  a  similar  effect.  Also,  when  a  breaker  lets  go  on  the 
peak  of  an  abnormal  current  wave  the  energy  bound  up  in  the 
Seld  surrounding  the  lines  discharges  itself  in  violent  oscillations, 
^surges  through  the  resistance  and  between  the  inductance  and 
S^iacitj-  of  the  line,  so  that  to  take  up  this  high-frequency  high- 
nltage  e.  m.  f.  and  prevent  damage  to  insulation  we  require  the 
capacity 

Ibo to  be  as  near  unity  as  possible,  and  since  in  aerial 

inductance 
bes  the  capacity  is  always  much  less  than  the  inductance,  increas- 
ag  the  capacity  will  bring  our  ratio  nearer  unity  and  thus  lessen 
lie  liability  to  puncture  during  surges.  It  can  also  be  mathematic- 
tfy  shown  that  the  presence  of  a  closed  circuit  in  close  proximity 
3  another  carrying  an  alternating  flux  will  tend  to  increase  the 
^valent  resistance  and  reduce  the  equivalent  inductance  of  this 
liter  so  that  the  increased  equivalent  resistance  due  to  the  ground 
Ircuit  should  also  help  to  take  up  more  of  the  surge  and  lower 
be  risk  of  puncturing. 

It  must  be  remembered,  however,  that  great  caution  must  be 

Xercised  (especially  on  lines  having  high  fundamental  frequen- 

ies  and  low  ohmic  resistance)  in  increasing  the  capacity  that  a 

lability  to  resonance  or  syntony  does  not  accompany  such  increase. 

John  Auchencloss. 

The  grounded  line  would  at  times  suffer  from  disturbances 
imilar  to  those  from  lightning,  only  less  severe. 

Ralph  R.  Laxton. 


F  46.  Has  any  serious  trooble  developed  dne  to  statio  dia- 
karge  where  higb-tenaion  cables  leave  the  overhead  linei  to  go 
tto  condniti  ?  If  so,  what  is  usually  done  to  overcome  tbe  diffl- 
lUtyl 


L 


We  have  two  6ooo-vo!t,  two-phase,  60-cycle  transmission 
:s,  one  five  miles  long  and  the  other  seven.  Where  the  over- 
d  lines  meet  the  underground  cables  we  simply  make  a  joint 
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carefully  taped  and  painted.  These  lines  have  been  in  operalio*! 
about  six  years  and  have  never  caused  any  trouble  at  the  poir»4 
above  mentioned.  United  Elec  Lt.  Co. 


It  is  the  place  for  lightning  arresters.    W.  H.  Wolvekaup. 

F  47.  What  ia  the  beet  practice  in  oaring  for  lightning 
arresters  and  keeping  records  of  lightning  stomu  and  effects? 

If  arresters  are  properly  located  and  are  of  a  good  design  3 
will  only  be  necessary  to  have  them  inspected  once  a  year.  Th  5 
should  be  done  in  the  spring,  just  before  the  storm  season  com^ 
on.  Have  the  most  important  arresters,  such  as  station  and  iun«; 
tion-pole  arresters,  inspected  after  each  storm.  I  do  not  consid^ 
records  of  lightning  storms  of  any  value.  I  think  your  traa.fl 
former  history,  if  you  have  one,  will  tell  the  tale.     E.  C.  Deal,     j 


k 


Have  your  lightning  arresters  tested  after  each  lightnLx^f 
storm.  A,  W.  Zabu. 

W.  W.  TiTZKi.u      , 

P  48.  How  many  lightning  arresters  should  be  used  pa 
mile  on  an  alternating-current  oirooit  of  &200  volts? 

This  depends  upon  conditions.  Always  place  the  arresters  ai 
the  highest  point  in  die  line,  have  them  properly  grounded  and 
have  not  less  than  two  per  mile.  A.  W.  Zahm. 

Have  good  installation  of  arresters  on  each  feeder  leaving  the 
power-house  and  a  set  on  a  pole  one  span  from  each  transformtr 
connected;  that  is  all  that  is  necessary.  If  you  have  a  five-milf 
run  of  22oo-voit  line  between  which  points  you  have  no  apparatus 
connected,  it  is  only  necessary  to  install  arresters  on  each  end  of 
the  line.  E.  C.  Dkal 

One  arrester  per  wire  per  mile  will  give  satisfactory  results 
f  properly  grounded  and  cared  for.  Particular  attention  should 
be-givea  to  exposed  points  and  to  the  ends  of  long  lines. 

C^t-'  F.  M.  V.^NDER  VOORT. 
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Som«  districts  are  much  more  open  to  atmospheric  disturb- 
ances than  others,  consequently  a  very  liberal  installation  of 
arresters  is  absolutely  necessary.  Beacon  Light  Co. 

Theoretically,  the  more  the  better.     For  the  number,  the 
climate  should  be  taken  into  consideration.    For  the  distribuKon, 
the  elevation  above  water  level  should  not  entirely  be  lost  sight  of. 
W.  H.  Wolvj;kam.-. 

]f  the  line  feeds  a  net  work  of  secondaries,  an  arrester  should 
be  placed  at  the  station  and  one  at  every  transformer. 

Samuel  Kah.m. 

I  prefer  grouping  arresters  near  station  on  purely  trans- 
mission lines  having  no  branches.  Am  using,  on  a  12,000-foot, 
2300-volt  line  connecting  steam  and  water-power  plants,  a  bank 
of  arresters  in  each  station  and  another  bank  on  nearest  pole  to 
each  station,  and  expect  to  put  choke  coils  between  last  arresters 
and  switchboard  at  each  end  of  line.  On  distribution  lines,  the 
arrangement  of  arresters  should  be  such  as  to  protect  each  branch 
and  its  transformers.  Probably  half-mile  between  banks  of  ar- 
resters is  not  too  much  in  average  practice,  but  this  depends  upon 
the  number  of  transformers,  ct  ccelera,  to  be  protected. 

Ralph  R.  La.xton. 

F  49.  What  make  of  lightning  arrester  would  be  the  best 
on  construction  carrying  1000  volts!  How  many  are  necessary 
per  mile,  and  what  method  would  be  considered  best  to  properly 
install  ground  wire  from  same?    Formation  of  soil  is  stony. 

The  General  Electric  Company  and  the  Westinghouse  Com- 
pany both  make  satisfactory  lightning  arresters  for  this  purpose. 
Have  not  less  than  two  per  mile.  Where  formation  of  soil  is  stony 
have  an  extra  large  ground  plate  made  in  the  following  manner : 
Dig  a  trench  at  least  two  feet  wide  and  six  feet  long  to  a  deplh  of 
not  less  than  five  feet.  Fill  the  bottom  of  hole  *ith  fine-crushed 
coke.  Place  ground  plalo,  consisting  of  a  sheet  of  copper  about 
eighteen  inches  wide  and  six  feet  long,  on  top  of  this  coke.  Add 
coke  to  the  depth  of  at  least  six  inches  and  tamp  thoroughly.    The 
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Idilion  of  a  (|uainit_v  of  salt  will  maintain  moisiure  and  add  to  tl " 
value  of  the  ground  plate.    The  ground  wire  should  be  thorough  ^^ly 
attached  to  the  plate  throughout  its  entire  length.    A.  W.  Zahm. 


There  are  several  makes  of  good  lightning  arresters  for  100^3. 
volt  linea.     I  have  had  experience  with  those  of  the  Gener-aJ 
Electric  and  the  Westinghouse  Company  and   find   them  ve-ry 
good.    As  to  the  number  per  mile,  see  answer  to  P  48.    AttacA 
ground  wire  if  possible  to  a  near-by  water  pipe  or  trolley  raJ/. 
If  this  can  not  be  done  attach  ground  wire  to  a  copper  plate 
not  less  than  eighteen  inches  square,  which  should  be  buried 
sufficiently  deep  to  insure  its  being  surrounded  by  moist  soil  at 
all  times.     Better  still,  bury  it  in  a  bed  of  fine  and  well-Iampcd 
coke.     Another  method  that  I  consider  very  good  in  connecticin 
with  new  work,  is  to  put  down  a  galvanized-iron  pipe  from  four 
to  sLx  feet  in  the  bottom  of  post  hole  before  throwing  in  the  pole- 
Attach  ground  wire  to  the  galvanized-iron  pipe  and  coil  several 
feet  of  the  wire  in  [he  bottom  of  the  hole.    Chuck  pole  in  on  top 
of  the  pipe  and  coil  of  wire.    Then  carry  wire  up  the  pole  to  ihe 
arrester.  E.  C.  Deal. 


(a)     See  P  48. 

Follow  the  method  of  Underwriters'  National  Association 
rules.    Arrester  is  only  fit  to  use  when  the  ground  wire  can  fipd., 
]3ermaiient  moist  grouiul  not  too  far  away,  or  good  pipe  conne^J 

tion.  W.  H,  WOLVEKAMP, 

Westinghouse-Wurls  non-arcing  and  General  Electric  car- 
bon-tyi>c  are  good.    See  answer  to  P  48.    Groundplate  3x6  feet, 
copper-riveted  and  soldered  to  No.  o  wire  and  buried  in  coke  or  - 
charcoal  at  level  of  permanently  moist  earth.    This  is  for  station  « 
protection.     For  line  work,  solder  No.  4  or  No.  6  wire  to  bras^ 
plug  and  screw  this  into  a  piece  of  galvanized  pipe  driven  dowi 
to  moist  earth.  Ralph  R.  Laxton. 


P  SO.    Oire  good  plan  for  gronudiiig  ligbtnin;  urmten. 


Our  experience  in  connection  with  the  grounding  of  light- 
gesters  has  shown  that  the  grounding  of  copper  plates  in 
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coke,  so  often  recommended,  is  not  satisfactory.  We  have  dug 
up  copper  plates  that  had  been  one  year  in  a  bed  of  coke  in 
damp  ground  that  were  very  badly  corroded.  We  have,  there- 
fore, abandoned  the  use  of  coke.  Now  drive  1.25-inch  galvanized 
iron  pipe  as  deeply  into  the  ground  as  possible,  placing  beside  it 
a  copper  plate  36  inches  long,  planted  just  deep  enough  that 
the  top  will  be  exposed  above  the  surface.  We  have  observed 
that,  in  nearly  all  lightning  storms,  the  shower  of  rain  which 
precedes  the  severe  lightning  will  wel  the  surface  and  tliereby  give 
us  a  ground  of  some  value  at  the  lop  of  the  plate,  should  the 
earth  be  very  dry  beneath  the  surface. 

EfusiiN  Ilt.'g  Co.  of  West  Chester. 

The  standard  bolted  made-up  junction  devices,  in  seasons  of 
heavy  load,  were  depended  upon  to  handle  as  high  as  700  am- 
peres each.  Contact  surface  too  small,  nuts  becoming  loose  and 
fuses  shearing  off  on  account  of  wind  strains  on  joints,  almost 
annually  disrupted  service  at  critical  time.  The  equipment  was 
replaced  two  years  ago  by  substantia]  soldered  lugs  mounted 
on  fibre  centres  bolted  securely.  Have  handled  two  seasons* 
peak  load  without  one  interruption.  D.  L.  Ott. 

a— UNDEBOBOVNI)  LINES 

Q  1.  What  is  the  best  onder^onnd  constraction  for  one  or 
two  circuits  in  a  village  where  company  is  required  to  run  lines 
underground  in  a  few  places? 

Would  suggest  creosoted  pump-log  conduit.  It  is  used 
largely  by  the  eastern  telephone  companies  and  its  life  is  satisfac- 
tory. F.  M.  Vander  Vo6bt. 

There  is  nothing  better  than  the  standard  vitrified-conduit 
construction  with  manholes  in  which  are  pulled  the  regulation 
cables.  L.  L.  Elren. 

Where  it  is  necessary  to  place  circuits  underground  on  any 
of  the  principal  streets  of  a  village  it  would  be  advisable  to  con- 
struct conduit  lines  composed  of  vitrified-clay  tile  with  manholes 
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at  strett  intersections  large  enough  to  accommodate  transformers,    ^ 

in  case  it  is  desired,  at  any  future  time,  to  install  alternating  sys ■• 

tern  underground.    In  case  alternating  circuits  are  to  be  put  in  foi     " 
private  lighting,  small  manholes  can  be  built  at  intervals  of  500-"^ 
feet,  where  laterals  may  branch  off  to  reach  customers  on  both.  __ 
sides  of  the  street.    Service  taps  can  then  be  made  in  these  man- 
holes and  carried  into  the  customer's  premises. 

The  number  of  ducts  to  be  used  should  be  considerably  more 
than  the  present  requirements,  to  provide  for  future  increase  oE" 
the  number  of  circuits  and  the  system,  as  in  most  cases  additional 
circuits  could  be  carried  through  the  underground  portion  of  the 
system  along  the  same  route  and  then  come  out  overhead  at 
places  where  the  city  officials  would  permit  of  overhead  construc- 
tion. 

Where  it  is  necessary  to  cross  streets  on  which  lines  are 
required  to  be  placed  underground,  iron  pipe  should  be  laid  across 
the  street,  having  risers  on  each  end  going  to  the  top  of  the  pole; 
it  would  then  be  possible  to  pull  cable  across  street-crossing  from 
top  of  pole  to  top  of  pole  and  avoid  the  expense  of  putting  in 
manholes.  B.  E.  Strokm. 


Q  2.    Describe  method  of  bailding  waterproof  maiihoI»j 


In  order  to  build  a  water-proof  manhole,  it  is  first  necessary 
to  make  the  excavation  large  enough  for  a  man  to  work  back  of 
the  wall  when  built.  If  the  manhole  is  to  be  of  brickwork,  the 
brick  should  be  laid  with  flush  joints  and  no  space  left  without 
mortar.  About  one-half  inch  of  mortar  should  be  plastered  on 
the  outside  of  brick  wail. 

There  are  several  preparations,  said  to  be  watertight,  which 
may  be  applied  also  to  the  back  of  the  walls  and  the  bottom  inside 
of  manholes.    The  roof  should  be  well  plastered. 

Several  courses  of  tar  paper  and  gravel,  the  same  as  used 
on  gravel  roofs,  may  be  used  to  good  advantage  in  keeping  water 
out  of  manholes. 

Of  course  water-proof  manholes  are  too  expensive  to  be  prac- 
tical for  ordinary  construction,  except  in  cases  where  absolutely 
necessary.  Geo.  B.  Springer. 
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It  is  almost  impossible  to  build  an  absolutely  water-proof 
manhole.  Our  manholes  are  built  with  concrete  floor  and  side 
walls,  reinforced  concrete  of  iron  and  brick  coverings,  with  iron 
openings  and  cover.  Toledo  Railways  and  Lt.  Co. 


Q  3.  What  means  do  yon  employ  to  protect  your  cables  in 
manholes  from  injury  due  to  bmiLOatB  in  adjacent  oablea? 

Asbestos  tape  securely  wrapped  around  the  cables  furnishes 
a  very  satisfactory  protection  from  ordinary  burnouts.  Where 
lai^e  quantities  of  current  are  being  transmitted  it  is  advisable 
to  install  suitable  shelves  or  partitions  to  still  further  protect  the 
cables  from  each  other.  L.  L.  Elden. 

In  place  of  using  brackets,  as  was  formerly  the  practice,  light 
sheet-iron  shelves  are  put  around  the  manholes  and  the  cable  cov- 
ered by  means  of  split  vitrified-tile.  The  shelf  is  put  in  to  take 
the  weight  of  the  tile  off  the  cable,  and  one  shelf  is  sufficient 
on  each  side  of  the  hole  to  take  care  of  a  dozen  or  more  cables, 
as  the  tile,  when  put  on.  is  cemented  around  the  joints  and  when 
the  cement  has  set  the  tile  will  support  its  own  weight.  In  this 
way  each  circuit  or  cabie  is  as  safe  from  damage  or  burnout  from 
adjacent  cables  as  it  is  in  a  straight  conduit  line. 

When  it  is  necessary  to  take  a  tap  off  any  cable  in  the  man- 
hole it  is  an  easy  matter  to  knock  this  tile  off,  make  the  connec- 
tion and  afterward  place  tile  over  the  joint.         B,  E.  Strohm, 

We  wrap  each  cable  in  manholes  with  asbestos  tape. 

J.  J.  Gaffney. 

a  4.  What  devices,  if  any,  are  installed  to  relieve  abnormal 
rises  of  potential  in  Urge  cable  installation  T 

Install  General  Electric  non-arcing  lightning  arresters  as 
line  dischargers  in  a  similar  manner  as  we  put  them  on  tub- 
transformer  circuits  to  protect  from  the  effects  of  resonance. 

F.  M.  Vander  Voort. 
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This  company  has  as  yet  found  no  necessity  to  install  any 
devices  to  relieve  rises  of  potential  in  the  cable  system  other 
than  standard  lightning  arresters  on  the  outlets  of  underground 
cables  where  they  are  attached  to  the  overhead  lines  for  the  pur- 
poses of  lightning  protection.  L.  L.  Elues. 

No  devices  are  employed  in  connection  with  our  high-tension 
transmission  system  for  the  purpose  of  relieving  abnormal  rise  of 
potential.  Ernest  F.  Smith.     ^    J 

Static  dischargers.  Ralph  R.  Laxtoh.  ^^^| 

Q  5.    Which  is  the  best  practice,  in  nmning  nndergrotind 
leads  from  2300-voIt,  three-phase  generators  to  switchboard  and 
from  switchboard  to  step-up  traiLsformers — to  nse  three-conductor 
lead-covered  cables  or  three  siiLgle-coadactor  lead-covered  cables,       ^ 
and  whyT 

Single -conductor  cables  are  preferred  for  this  use,  and,  if  "^ 
possible,  cables  without  lead  covering  should  be  used,,  it  being  "^g 
preferable  to  provide  a  cable  having  extra  insulation  suitably  -~^ 
waterproofed  if  the  conditions  permit  its  use.         L.  L.  Elden. 

Three -conductor    lead-covered    cables,    as    single-conductoi *" 

lead-covered  cables  induce  current  in  lead  sheath,  which  causes  a^aa 
drop  in  voltage  on  line  and  heating  of  the  lead  sheath. 

W.  T.  OVIATT. 

Use  single  conductors ;  less  liability  of  trouble  and  greatev 
flexibility  without  any  disadvantage  except  greater  first  cost. 

H.  A.  Stbadss. 

The  use  of  three-conductor  lead-covered  cables  is  believed  ' 
be  in  accordance  with  best  practice.  Ernest  F.  Smith 

It  depends  upon  length  and  facilit>'  of  run.  If  lead  cover 
must  be  used  and  circular  milage  of  cable  is  not  too  great,  use 
three-conductor.  Prefer  cambric  single-conductor  to  either, 
wherever  possible  to  use  it.  B.  Jamieson. 
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In  regard  to  running  single  or  multiple-conductor  leads  from 
terminals  of  23oo-vo!t  generator  to  switchboard,  and  from  switch- 
board to  slep-up  transformers,  in  large  installations,  it  is  generally 
conceded  the  best  practice  to  operate  with  single  conductor  rather 
than  three-wire  cables,  on  account  of  less  chance  of  damage  to  any 
(jair  of  conductors.  For  local  reasons,  however,  the  reverse  may 
be  the  case.  The  Philadelphia  Electric  Co. 

I  prefer  single-conductor  cables  in  separate  vitrified  conduits, 
because  with  this  arrangement  it  is  practically  impossible  for  light- 
ning or  static  discharge  to  cause  a  short-circuit  by  puncturing  the 
insulation.  Ralph  R.  I.axton. 

Q  6.  How  many  times  were  your  cables  out  of  service  in 
1908  for  repairs?  Give  character  of  insulation  and  dimensions  of 
cable,  size  of  copper,  thickness  of  insulation,  thickness  of  lead 
sheath,  over-all  diameter  and  approxiTC'^te  length. 

Q  7.  What  member  companies  are  nsin^  lead-covered  cablet 
for  transmitting  25-cycle  current  underground  at  15,000  volts  or 
over? 

Q  B.  What  member  companies  are  using  lead-covered  cable 
for  transmitting  60-cycle  current  underground  at  10,000  volts  or 
overT 

Q  9.  If  any  of  the  companies  are  operating  combined  un- 
derground and  overhead  circuits  of  10,000  or  16,000  voits  or  over, 
do  they  experience  more  trouble  on  these  than  with  circoits  ex- 
clusively underground,  and  what  special  protective  devices  do  they 
install  for  this  work! 

In  the  case  of  transmission  hnes  carrying  10,000  volts  or 
over,  run  partly  overhead  and  partly  underground.  Lightning 
arresters  and  line  dischargers,  located  in  suitable  houses,  should 
be  provided  in  every  case  where  change  from  overhead  to  under- 
ground occurs.  Dudley  Fahrand. 
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Q  10.  Does  your  oompRny  snpply  service  switch  and  ontont 
oa  nnder^oDnd  distribution  f  Do  yon  find  this  practice  advon- 
tREreouA? 

All  service  switches  and  cutouts  are  supplied  by  this  com- 
pany and  this  practice  is  considered  very  advantageous  to  the 
company  in  the  reduction  of  liability  that  is  likely  to  arise  from 
the  promiscuous  installation  of  various  types  of  switches  and  cut- 
outs by  incompetent  persons.  L.  L.  Elden. 

The  Milwaukee  Electric  Railway  and  Light  Company  fur- 
nishes the  service  cutout  for  both  underground  and  overhead  serv- 
ices, using  for  this  purpose  the  "Noark"  type  of  iron  box  with 
''lobster-claws"  in  cover.  These  give  it  the  combined  function  of 
switch  and  cutout  with  advantages  of  less  space  than  for  two 
pieces  of  apparatus,  offers  less  temptation  to  theft  of  current  than 
an  open  type,  can  be  sealed  when  occasion  requires  and  uniformitv' 
thus  secured  enables  troul-' ^-nian  to  conveniently  carry  a  supply 
of  fuses  to  fit  any  box.  G.  R.  Radley. 

We  do  not  supply  service  switch  and  cutout  on  underground 
distribution.    We  do  not  believe  we  should.  W.  E.  H. 

Q  IL  What  should  be  the  cross  seotion  of  each  strand  in  a 
copper  cable  consiating  of  61  strands,  in  order  that  the  reslBtance 
of  BQch  a.  cable  shall  exactly  equal  the  resistance  of  a  solid  copper 
bar  having  a  cross  section  of  S00,000  circular  mils;  it  being 
necessary,  of  course,  that  the  61  condnctora  be  twisted  toother 
to  form  the  cable,  each  strand  thus  following  a  long  spiral  oonne  I 

With  copper  of  lOO  per  cent  conductivity,  Matthiessen's  me- 
tergram  standard,  it  would  require  6i  wires  of  8197  circular 
mils  each  to  form  a  strand  having  conductivity  equal  lo  that  of 
500,060  circular  mils,  solid  conductor.  This  ignores  the  correc- 
tion due  to  the  short-circuiting  of  the  wires  of  the  strand  upon 
one  another  and  also  the  correction  due  to  the  increased  resist- 
ance of  the  wires  in  the  outer  layer  of  strand  (resulting  from 
their  increased  lengths  as  compared  with  the  length  of  strand 
itself),  which  two  corrections  in  commercial  strand  practically 
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ffset  one  another,  the  net  result  being  that  in  a  well-made 
wnpact  strand,  formed  ,35  described,  the  resistance  should  be 
ightly  less,  if  anything,  than  that  of  a  solid  conductor.  The 
'eight  of  such  a  strand  (assuming  that  the  average  lay  is  normal 
nd  the  average  increased  length  of  component  wires  is  there- 
jre  1.0146  times  the  length  of  finished  strand)  would  be  1535.3 
Dunds  per  1000  feet.  An  absolute  determination  would  require 
knowledge  of  the  exact  length  of  the  lay  used  in  operation, 
le  degree  of  compactness  of  the  strand,  and  the  reduction  in 
onductivity  of  llie  component  wires  used,  due  to  handling  (and 
Dnsequent  hardening)  in  the  stranding  process,  all  of  which 
ary  with  conditions  and  practice.  P.  H.  W.  Smith. 

Circular  milage  of  the  individual  strand  of  s.  6i-strand  cable 
lat  would  give  the  same  copper  resistance  as  a  500,000-cm  solid 
Dd,  is  8208,  Actual  measurements  on  cables  were  made 
'hich  show  that  where  the  individual  wires  before  cabling  show 
3nductivity  of  from  99  to  100  per  cent,  conductivity  of  the  cable 
Lins  from  98  to  99  per  cent  Conductivity  will  sometimes  show 
smewhat  higher  than  this  when  the  cable  is  first  stranded  and 
'here  the  individual  wires  of  the  cable  are  bright  and  untar- 
ished.  Since,  however,  the  cable  contains  air  it  is  only  a  ques- 
on  of  time  when  the  surfaces  of  the  individual  wires  become 
lore  or  less  tarnished,  allowing  the  larger  portion  of  the  current 
■ansmitted  to  follow  the  spiral  path.  Wallace  S.  Ci.ark. 

Sixty-one  wires  should  be  employed  of  81967213  circular 
Ills  each  to  equal  the  resistance  of  a  soo,ooo-cm  solid  wire.  1000 
set  of  cable  made  to  above  wires  will  equal,  in  resistance  only, 
000  feet  of  a  500,000-cni  solid,  but  will  weigh  more  and  be  of 
reater  diameter.  The  excess  in  weight  is  due  to  cabling  and 
ot  in  the  cross  section  of  actual  amount  of  copper  in  the  cable. 

H.  T.  Field. 

In  experiments  I  have  made,  I  found  that  the  decrease  of  con- 

uctivity  in  the  strand  was  almost  equal  to  the  twist  in  the  wires. 

n  an  ordinary  strand,  for  example,  the  twist  in  the  wires  may 

e  taken  at  2.5  per  cent.     According  to  the  ordinary  definitions 

500,000-an  cable  should  be  made  of  61   wires,  each  having 
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f  such  a  diameter  that  when  laid  out  straight  their  combined 
I  cross  section  would  equal  500,000  circular  mils.  When  these 
I  wires  are  twisted  up,  the  cross  section  is  increased  by  the  amount 
Lof  the  twist,  say  2.5  per  cent.  If  niy  theory  is  correct,  that 
l^e  electric  current   follows   the  individual  wires,  then  the  re- 

■  sistance  of  such  a  cable  would  be  about  2.5  per  cent  more  than 
the  resistance  of  a  solid  wire.  In  order  to  make  a  500,000-cra 
strand  have  the  same  resistance  that  a  500,000-cm  sohd  wire 
should  have,  I  should  say  that  the  section  of  the  strand  should 
be  increased  by  about  2.5  per  cent,  making  512,500  circular  mils. 
500,000-cm,    i,ooo,ooo-cm,   etc.,   are  as   standard   sizes   as   wire 

_  gauges.     I  believe  the  question  should  be  asked  as  to  the  resist- 

■  ance  of  these  standard  strands.  The  resistance  of  these  strands, 
Woi  course,  is  easily  calculated  on  the  basis  of  their  being  of  solid 
'  copper  of  loo-per  cent  conductivity.     Increasing  their  resistance 

about  2.5  per  cent  would,  in  my  estimation,  give  the  proper  results 
for  an  ordinary  strand.  There  is  no  definite  answer  to  the  ques- 
tion. In  either  form  it  depends  on  the  voltage  of  the  current 
used.  In  testing,  a  small,  mild  current  might  have  less  tendency 
to  go  from  one  wire  to  the  other  than  a  heavy  current  o£ 
greater  potential.  It  depends  on  the  length  of  the  lay  or  the 
distance  along  the  strand,  corresponding  to  one  complete  spiral 
of  a  wire.  It  depends  on  whether  the  wires  are  perfectly  clean 
or  are  coated  with  oil ;  and  if  an  insulated  cable,  it  depends  on  the 
extent  to  which  the  insulation  penetrates  the  strand.  If  it  is  a 
question  of  specification,  I  am  always  in  favor  of  the  following 
form  for  a  strand.    Specifications  for  500,000-cm  strand: 

The  strand  shall  be  composed  of  61  wires,  whose  average 
I  diameter  shall  be  not  less  than  .0905  inch.  The  conductivity 
of  e^ch  wire  shall  not  be  less  than  99  per  cent  Matthiessen's 
standard  as  recommended  by  the  Standard  Wiring  Tabic  Com- 
mittee and  reported  to  the  American  Institute  of  Electrical  En- 
gineers, January  17.  189,1.  ^-  J-  Newbury. 

The  resistance  of  stranded  cables  is  calculated  for  the  solid 
wire  of  the  same  circular  milage.  It  is  true  that  each  strand 
forms  a  long  spiral  course,  but  it  is  furthermore  true  that  Ihe 
current  is  not  forced  to  take  this  spiral  course  because  of  the 
surfaces  in  contact  between  the  several  strands. 

L.  D.  Nordstrom 
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We  have  never  made  any  tests  to  determine  this  point.     Tlie 
commercial  practice  is  to  consider  the  resistance  of  the  cable 
equivalent  to  the  equivalent  size  in  circular  mils  or  solid  wire. 
The  F,  Bisshill  Co. 

Assuming  that  the  spiraling  of  the  wire  took  five  per  cent 
more  wire  than  if  the  wires  were  laid  straight,  the  cross  section 
of  each  strand  in  a  copper  cable  consisting  of  61  strands,  which 
lias  the  same  resistance  as  a  solid  copper  bar  with  a  cross  section 
of  500,000  circular  mils,  is : 


J  500.000 
1.05x61 
loot) 


I.  W.  Smith. 

Approximately  S200  circular  mils;  while  the  length  of  each 
strand  is  greater  than  a  straight  wire,  the  wires  are  twisted  to- 
K^ther  End  practically  amount  to  the  same  as  a  solid  rod. 

A.  Peters. 

Q,  12.  What  is  the  best  form  of  primary  cutout  box  to  be 
**ed  in  connection  with  2000-volt  transformers  installed  in  man- 

We  use  single-pole  "Noark"  boxes  fur  protecting  transform- 
ers on  2200-volts  tn  manholes.  United  Et.kc.  I.t.  0\ 

Q  13.  Zs  it  practical  to  operate  large  nnderg^roond  60-cycle 
ftltemating-oarrent  secondary  systemB  using  single-conductor,  lead- 
oovered  cables;  if  not,  give  reasons? 

Q  14.  Are  potheads  desirable  on  terminals  of  all  altentating- 
eurrent  nnderground  cables  1000-volt  and  over — one.  two  or  three- 
Conductors  t 

Fatheads  are  desirable  on  alternating-current  cables  of  1000 
volts  and  over,  at  terminal  poles.  It  is  preferable  to  use  multi- 
ple-conductor cable  to  the  manhole  at  the  base  of  the  cable  pole 
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and  there  splice  on  to  single-conductor  cable,  which  is  taken  ij 
iron  conduit  up  the  pole.  These  single-conductor  cables  shouft  « 
be  equipped  with  potheads.  The  opposite  polarities  are  thus  easiH.^ 
kept  apart  on  the  pole  and  a  cumbersome  multiple-conductor  po-ftr- 
head  is  avoided.  A  new  form  of  pothead  made  of  porcelai«:^ 
having  a  weatherproof  cap  and  arranged  with  metal  parts  that 
can  be  pulled  apart,  has  been  found  very  satisfactory  and  less 
expensive  than  lead  potheads.  The  pothead  and  disconnecting 
switch  are  combined  in  one  device  which  is  safe  to  handle  and 
easily  installed.  H.  B.  Gear. 

We  do  not  think  potheads  are  necessary.  We  make  an  ordi- 
nary joint,  well  taped  and  painted,  on  both  22cX}-volt,  60-cycle 
circuits  and  aeries  arc  circuits  whose  voltage  is  8000  and  over. 
Have  never  had  any  trouble,  and  the  appearance  of  the  lines  is 
much  better  than  where  potheads  are  used. 

United  Elec.  Lt.  Co, 

0,  15.  What  is  the  best  method  of  holding  lead-covered  caMei 
installed  in  fire-clay  ducts  to  prevent  them  slipping? 

Q.  16.  What  is  the  maximum  grade  on  which  lead-covend 
cables  can  be  installed  in  fire-clay  ducts  without  special  proTision 
being  made  to  prevent  them  slipping  down? 

Q  17.  In  a  system  of  Edison  three-wire  undergronnd  cable 
mains  installed  in  conjunction  with  a  system  of  500-volt  nnder- 
ground  cable  mains,  what  is  the  best  method  of  taking  off  servicei 
from  each  system  T 
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a  18.  Gire  status  of  high-tension  nndei^ound  transmission 
as  to  highest  permissible  working  voltage — not  on  a  few  individual 
lines,  but  for  large  system — and  the  actual  commercial  and 
operating  advantages  thus  far  experienced. 


Philadelphia  Rapid  Transit  Company 
fully  13,000  volts  underground  distribution. 


1  using  very  success- 
Voi-^iirwAT. 
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Q  19,  It  has  been  an  acknowledged  fact  that  on  the  Ediaon 
adei^onnd  tnbe  Eystem  the  anderground  troubles  come  on, 
pecially  in  the  night,  at  low-load.  So  the  lead-covered  cable* 
nr  used  hare  the  same  charaoterutiosl 

In  five  years'  operation  of  underground  system  I  found  that 
e  majority  of  faults  developed  during  the  night  and  usually  after 
te  peak  of  the  load.  This  is  for  lead-covered  cables,  including 
Ogle,  duplex  and  triple-conductor,  F.  M.  Vander  Voort. 

B— TBAKSJO&MEBS 

K  1.  What  is  the  largest  transformer  yon  use  on  poles  1 
We  detail  of  method  of  hanging. 

Thirty- kilo  watt  transformer  is  the  largest  we  have  on  our 
Dies.    The  method  used  in  hanging  same  is  as  follows: 

See  that  the  pole  is  physically  able  to  carry  the  transformer, 
ten  bolt  a  pin  cross-arm  to  the  pole,  20  feet  from  the  ground, 
ad  another  arm  three  and  one-half  feet  above  the  first  arm. 
/e  then  take  a  pair  of  blocks  and  falls  and  fasten  to  the  top 
[  the  pole  and  raise  the  transformer  by  the  aid  of  a  team  of 
orses  until  it  reaches  the  top  of  the  cross-arm,  and  before 
snoving  the  block  and  fall  we  place  a  five-eighth- inch  eye-bolt 
n  the  pole  four  feet  above  the  top  cross-arm  and  use  a  Brooklyn 
xain  insulator,  and  some  seven-strand  iron  guy-wire  to  guy  the 
•ansformer  to  the  eye-bolt.  This  guy  will  hold  the  transformer 
anything  should  happen  to  the  cross-arm.  We  then  remove 
le  block  and  fall  and  are  ready  to  connect  the  transformer  to 
ne.  J.  J.   Gaffney. 

Two  40-kilowatt.  We  mount  transformers  of  this  size  in  pairs 
f  bolting  two  pieces  of  four-inch  by  six-inch  hard  pine;  one 
lece  to  each  side  of  the  pole,  two  through-bolts  going  through 
5th  pieces  to  the  pole.  These  pieces  should  be  of  a  length  to 
ttend  the  proper  distance  each  side  of  the  pole,  so  as  to  make 
platform  on  which  to  set  a  transformer  on  each  side  of  the  pole : 
te  back  of  each  transformer  being  against  the  pole.  These  pieces 
fe  braced  from  the  bottom  with  heavv  iron  braces.     We  have 
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several  installations  of  this  kind  and  find  same  very  satisfactor  J 
The  accompanying  photograph  shows  two  5okw  transfonne  '^ 
mounted  in  this  wav.  F.  C.  S.,  MAt.t>ii;N  Electric  Co.        J 


I*tr 
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We  have  some  50-kilowatt  transformers  installed  here.    We 

■"eceived  tKem  from  the  General   Electric  Company  with  their 

regular  hangers,  and  we  hung  them  tlie  same  as  we  do  any  trans- 

I   former,  using  these  hanging  irons.     We  used  a  Georgia  pine 

'  cross-arm.  four  inches  thick  and  eight  inches  wide.    These  were 

secured  to  the  pole  with  two  ordinary  standard  five-eighth -inch 

^  pole  boUs,  and  we  find  this  will  carry  the  weight  of  two  of  tliis 

I   size  transformers  very  well,  and  has  thus  far  shown  no  sign  of 

ii   weakness.  N,  B.  Neth. 


The  largest  transformer  we  have  in  use  on  poles  for  overhead 
distribution  is  50-kilowatt.  This  with  iwo  35-kilowatt  transform- 
ers constitute  one  bank  and  are  hung  well  down  on  the  pole,  ' 
though  of  course  out  of  reach  from  the  street  below.  The  sup- 
porting irons  extend  under  the  bottom  of  the  transformer,  and 
are  hooked  and  fastened  in  the  usual  way  to  heavy  cross-arms  on 
the  pole.  T.  U.  T.  &  L.  Co. 


The  largest  capacity  transformers  I  have  had  occasion  to 
use  on  poles  were  jo-kw  supported  by  two  pieces  of  three-inch 
by  eight-inch  oak  plank  bolted  to  both  sides  of  poles  with  four 
angle-iron  braces  to  support  the  end  of  each  of  the  two  planks. 
Also  placed  ^j-inch  flooring  on  the  above  support  for  transform- 
ers to  rest  on.  Dan  Boyle. 

We  have  several  50-kilowatt  transformers  hung,  by  means 
of  the  straps  furnished  with  them,  on  heavy  cross-arms  bolted  to 
two  poles  set  close  together.  W.  W.  Fuller. 


Our  largest  pole  transformers  are  40-kilowatt.  We  set  them 
tin  platforms  bolted  to  the  pole  about  14  to  16  feet  above  the 
ground.  The  platform  is  large  enough  for  a  lineman  to  stand 
on  while  connecting  up  and  working  arovmd  a  transformer.  The 
primary  and  secondary  leads  are  brought  down  from  the  overhead 
lines  to  a  cross-arm  just  above  the  transformer. 

W.  H.  Fellows. 


Forty-kilowatt,  put  o 


a  platform  built  between  two  poles. 
R.  N,  Kimball. 
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Thirty-five- kilo  watt,  on  plank  platform  on  top  of  20- foot  stufc:^^ 
also  bolted  to  pole.  H.  A,  Sprague.         I 


Fifty-kilowatt  transformers,  single,  two  or  three-phase,  ar^* 
readily  installed  on  poles,  the  standard  method  being  shown  bwJJ 
photographs  herewith.  L.  L.  Elden. 


Thirty-kilowatt,  set  on  a  platform  built  by  bolting  two  cross- 
beanis  lo  pole,  with  a  platforin  on  them.  Cross-beams  thoroughly 
braced.  Part  of  the  weight  also  taken  on  transformer  hooks, 
which  hang  on  an  arm  bolted  and  braced  to  the  pole. 

J.  L.  Moore. 
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birty-kiiowatt.    This  size  may  be  hung  witli  safety  on  the 
ry  standard  arms  with  the  transformer  pole  double-armed. 
A.  T.  Lloit). 


(L.  L.  Elukn.  R  I) 


finty-five-kilowatt.     Suspended  on  cross-arms  by  regular 
himished  by  the  manufacturer.  W,  H,  Gheenslit. 

The  Colorado  Springs  Elec,  Co, 


I 
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Twenty-five  kilowatt;  three  transformers  on  platform  sup > 

ported  by  two  heavy  poles.  Geo.  N.  Tidd. 

Twenty-five-kilowatt.  In  place  of  wooden  cross-arms  we  us^=h 
two-inch  angle  irons  bolted  firmly  to  pole;  transformer  is  bolteczz^ 
top  and  bottom  to  these  angle  irons.  E.  R.  French. 

Twenty-five-kilowatt.     Supported  by  well-built  platform. 

Toledo  Railways  and  Lt.  Co.  | 

Twenty-kilowatt.  We  put  one  transformer  on  a  short  anr^Hl 
of  hard  pine  or  oak,  fastened  with  two  through  bolts  to  the  pol«_JS, 
to  take  the  hooks,  and  a  smaller  arm  for  the  bottom  of  tlk.  ^ 
transformer.  For  two,  we  use  the  same  thing,  one  on  each  sid.  ^ 
of  the  poie.  For  three  transformers,  we  set  two  poles  seven  fe^^' 
apart  with  two  four-inch  by  six-inch  beams  between  them,  havin  ^^ 
an  X-shaped  truss  in  the  middle.  One  transformer  is  place<J 
on  the  two  beams  at  each  pole  and  the  third  is  hung  over  ll»^ 
truss  directly  in  the  middle.  H.  D.  Larrabeel 

The  largest  transformer  that  we  use  supported  by  cross- 
anns  attached  to  poles  is  lo-kilowatt.  -Anything  above  this  size 
is  supported  on  platforms  attached  to  poles.     E.  H.  Mather. 

E  2.  What  is  largest  capacity  of  transformers  advisable  to 
instaU  on  pole  line  on  two-phase  motor  work?  What  is  best  con- 
■traotioa  for  suspending  Bamef 

This  1  think  is  covered  in  answers  to  R  i.  Would  add  that 
a  single  transformer  is  mounted  in  the  same  way,  but  platform 
is  not  extended  to  the  other  side  of  the  pole. 

F.  C.  S.,  Malden  Electric  Co. 

We  have  Iwo  20-kilowatt  transformers.  Pole  is  double- 
armed  and  well  braced.  R.  N,  Kimball 


I  we 

I  foi 


R  3.  What  type  of  transformer — air-cooled,  oil-cooled  and  -i 
water-cooled — baa  experience  shown  to  be  the  most  satisfaotoij  '^ 
for  high-tension  work,  i,  e.,  for  voltages  exceeding  25,000? 
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We  use  oil  and  water-cooled,  delta-connected,  450-kiIowatt 
Coups  at  generating  end;  and  self  oi!-cooled.  three-phase.  two- 
Phase,  400-kilowatt  groups  at  substation ;  we  have  never  had  any 
''"cuble  with  them.  Thomas  Grav. 


Wc  have  no  trouble  with  self  oil-cooled  11,000-volt  trans- 
formers. We  have  less  trouble  with  our  high-tension  Sines  of 
'-liis  vollage  than  with  any  other  link  between  the  boiler  and  the 
■^mp.  J.  L.  MooKE. 

Oil  and  water-cooled  transformers  are  generally  used  with 
Such   potentials.     A    modern   transformer-maker   would   hardly 
advocate  air-cooled  transformers  for  25,000  volts  with  guaran- 
tees  that   would   be   attractive   to   the   purchaser. 
I  F.  D.  Sampson. 

f 

For  25,000  volts  and  over,  transformers  are  generally  water- 
tooled  and  oil -filled. 

They  are  rarely  water-cooled  below  25,000  volts,  because  air- 
cooled  transformers  have  the  advantage  of  being  nearly  fireproof. 
Burnouts  with  air-cooled  transformers  are  very  rare,  because  a 
low  temperature  can  be  maintained  at  all  overloads  by  varying 
the  air  blast. 

As  to  simple  oil-insulated  transformers — these  can  be  used 
only  in  units  up  to  about  1000*  kilo  watt.  Above  this  size  it  be- 
comes absolutely  necessary  to  cool  by  air  or  water,  as  the  external 
surface  of  transformers  larger  than  looo-kilowatt  is  insufficient 
lo  radiate  the  internal  losses.  H.  A.  Strauss. 

In  all  conditions  of  high-voltage  and  lightning  charges,  the 
oil-filled  transformer  seems  best  adapted  and  is  a  valuable  pro- 
tection to  the  life  and  safety  of  the  transformer. 

C.    C.    GARTLANn. 

Water-cooled.  This  seems  also  to  be  the  favorite  of  the 
Underwriters,  so  far  as  their  engineers  have  entered  into  the  dis- 
^riussion  of  the  subject.  Ralph  R.  Laxton. 
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B  4.    What  is  oonEidered  g^od  practice  in  changing  oil  in    .^m 
pole-line  transfonnenf  ' 

This  year  we  started  to  replenish  and  renew  oil  in  trans ^ 

formers,  but  found,  after  an  investigation,  thai  the  oil  did  noc*-*::- 
need  changing,  so  abandoned  the  scheme.  However,  whenever^ ::— 
a  transfortner  is  relumed  we  remove  old  oil,  and  put  in  new^i^^^ 
oil  when  transformer  is  taken  out  again. 

The  Colorado  Springs  El£c.  Co. 

Oil  should  be  inspected  at  least  every  two  years.  Drawing.  -*f 
some  from  bottom  of  each  transformer  will  tell  the  condition  f — <i 
same,  R.  N.  Kimball. 

B  5.    Has  any  one  experimented  with  any  system  of  li^^  ~t- 

ning  arresters  or  spark-gaps  across  transformer  terminals  that  wi II    1 

prevent  or  reduce  the  burning  out  of  transformer  primary  fiii^^ 
daring  lightning  storms ! 

We  had  several  transformers  with  spark-gap  across  ter- 
minals during  the  summer  of  1905.  These  transformers  caus^nl 
more  interruption  to  our  service  during  lightning  storms  than 
we  had  previously  had  without  them,  and  as  only  about  two 
per  cent  of  our  total  number  of  transformers  were  equipped  with 
these,  and  as  we  did  not  lose  any  transformers  that  were  no^- 
equipped  with  them,  the  writer  hardly  sees  that  there  is  any  ad — —  1 
vantage  in  installing  sjiark-gaps. 

F.  C.  S.,  Maiden  Electric  Co. 


Put  in  solid  copper  wire  in  place  of  fuses,  and  use  any 
standard  lightning  arresters.  B.  A.  Schak. 

WelKdesigned  primary  and  secondary  lightning  arresters  will 
assist  very  materially  in  reducing  the  blowing  of  fuses  installed  on 
the  primaries  of  the  transformers  protected.  M.  O.  Troy. 


^ 


B  6.  (a)  In  the  nse  of  'bus  lines  tor  cnstomers,  do  you  nse  ^J 
a  'bus  line  for  each  block  of  bnildings,  or  do  yon  sometimes  extend  ^^ 
the  'bna  lines  for  more  than  one  blockT  If  so,  how  fart  (b)  What-^' 
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advanta^  is  there  in  limiting  the  length  of  snch  'bns  tines?  Befer- 
ence  is  now  made  to  a  single-phase  alternating-current  hoiue-to- 
honse  distribotion  ontaide  of  the  main  business  section  of  the  city. 

In  Chicago,  'bus  lines  are  usually  limited  to  one  block  if  the 
load  in  the  block  is  twenty  kilowatts  or  upward.  If  smaller, 
secondary  mains  are  extended  over  two  blocks  or  more.  There 
are  comparatively  few  locations  In  residence  territory  where  it 
has  been  found  of  any  advantage  to  interconnect  secondaries. 

H.  B.  Gear. 

In  some  cases  we  cover  as  much  as  three  blocks  with  'bus 
lines  from  one  transformer.  This  is  done,  when  possible,  to 
reduce  the  number  of  small  transformers,  together  with  invest- 
ment, core  losses,  el  catera,  and  use  a  larger  transformer,  How- 
ever, where  the  load  is  fairly  large  we  use  a  transformer  to  each 
block.  The  Colorado  Springs  Elec.  Co. 

We  have  successfully  operated  for  a  number  of  years  a  three- 
wire  secondary  system  covering  eight  blocks  and  feeding  50  to  60 
residences ;  also  another  similar  system  with  about  40.  Six  trans- 
formers banked  in  the  first  case  and  five  in  the  other  case, 

E.  R.  French. 

Extend  them  as  far  as  practicable,  regardless  of  blocks.  The 
limit  is  governed  by  the  relation  between  core  loss  and  interest 
charge  on  copper — practically  a  slight  modification  of  "Kelvin's 
law."  The  advantage  in  efficiency  is  so  great  in  favor  of  large 
units  well  loaded,  as  against  a  number  of  small  transformers,  that 
the  difference  will  justify  a  considerable  investment  in  copper. 
Furthermore,  the  difference  in  first  cost  is  frequently  in  favor  of 
large  units  plus  the  copper.  For  line  secondaries  always  use 
either  three- wire  or  three-phase  system  of  distributid|n  with 
grounded  neutral.  Ralph  R.  Laxton. 

We  sometimes  run  'bus  lines  in  residence  districts  as  far  as 
500  feet.  The  drop  in  voltage  or  the  large  amount  of  copper 
necessary  renders  it  disadvantageous  to  run  any  greater  distance 
from  the  transformer,  in  the  ordinary  case.  A.  T.  Lloyd. 
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R  7 


B  7.  Is  there  any  reason  why  a  transformer  placed  on  the 
end  of  a  line,  with  good  lightning  protection,  should  break  down 
under  normal  load  sooner  than  one  under  same  load  placed  else- 
where on  the  line?    Has  any  one  found  that  it  does! 


It  is  generally  supposet)  that  the  lightning  will  break  down 
transformers  on  the  ends  of  the  line  more  readily  than  those 
placed  elsewhere.  We  believe  it  is  a  good  practice,  where  pos- 
sible, to  extend  the  line  beyond  the  last  transformer  and  place 
lightning  arresters  at  the  end  of  the  line  as  well  as  at  the  trans- 
Edison  Ill'g  Co.  of  West  Chester. 


We  have  lost  three  transformers  on  the  same  (x)le.  with  con- 
ditions as  named  in   this  question.     The  line  has  five  pairs  ot 
lightning  arresters  to  the  mile.     This  transformer  will  blow  ii^ 
fuses,  as  well  as  the  branch  junction  fuses,  nearly  every  time  ther^ 
is  the  slightest  lightning  storm.     There  are  other  transformers 
on  this  branch,  but  with  the  exception  of  the  one  next  to  the  one 
in  question,  they  rarely  give  any  trouble.     We  have  installetJ 
three  extra  lightning  arresters  on  this  branch,  one  pair  on  trans- 
former pole,  with  kicking  coil  in  each  side  of  circuit,  but  have 
had  no  stonns  since  to  try  it.    We  have  had  arresters  on  this  pole 
blown  all  to  pieces.  W.  H.  Feixows. 

I  should  judge  that  a  transformer  on  the  end  of  a  circiii! 
would  be  more  likely  to  be  damaged  by  lightning  than  trans- 
fonners  elsewhere,  unless  lightning  arresters  were  placed  very 
near  the  end  of  the  line.  I  have  found  that  we  have  more  trans- 
formers break  down  on  the  end  of  our  lines  than  elsewhere,  and 
at  three  different  times  have  found  a  transformer  that  is  located 
on  a  very  long  line  (being  the  last  one  on  this  line  with  no  other 
transformers  within  two-thirds  of  a  mile)  that  invariably  bums 
out  or  is  damaged  during  a  lightning  storm. 

F.  C.  S.,  M.^LDEN  Electric 


If  on  a   long  high-voltage   line,   the  high   voltage  due 
capacity  of  line  might  cause  the  transformer  to  bum  out.    On  a 
low-tension  distribution  system  the  low  voltage  with  same  con- 
nected horse-power  load  would  call  for  more  current  and  might 


ue  to       I 


RS  R— TRANSFORMERS  229 

cause  it  to  heat  excessively  and  burn  out.     Never  knew  of  such 
a  burnout  to  occur.  M.  C.  Tt;rpin. 

A  transformer  located  on  the  last  pole  of  a  circuit  seems  to 
be  particularly  subject  to  destruction  by  lightning.  This  is 
probably  due  to  the  tendency  of  the  lightning  charge  either  to 
enter  at  the  end  of  the  line  or,  entering  elsewhere,  to  run  to  the 
end  and  break  down  the  insulation  at  that  point.  The  remedy 
is  to  extend  the  line  one  pole  beyond  the  transformer  and  locate 
lightning  arresters  on  this  pole.  A.  T.  Beauregard. 

No.  We  have  had  more  transformers  damaged  by  light- 
ning in  the  middle  of  lines  than  on  the  end.  If  possible,  extend 
primary  wires  one  or  more  sections  beyond  last  transformer  and 
Ihen  install  lightning  arresters.  E.  R.  French. 

I  have  been  unable  to  find  any  good  reason  why  a  transformer 
placed  on  the  end  of  a  lighting  line  will  break  down  sooner  than 
one  of  the  same  capacity,  operating  under  like  conditions,  else- 
where on  the  line,  but  I  have  found  that  they  do.  In  fact,  trans- 
formers having  less  than  the  rated  capacity  in  sockets  wired  up, 
to  say  nothing  of  the  actual  number  of  lamps  lighted,  have  "gone 
out"  repeatedly,  when  other  Iraiisformcrs  of  same  capacity,  over- 
loaded have  stood  the  test.  L.  W.  Greene. 

See  no  reason  for  it,  and  have  not  observed  that  breakdowns 
are  more  common  in  such  localities  than  elsewhere. 

Ralph  R.  Laxton. 

(Practically  concurrent  opinions  expressed  by  R,  W.  Kim- 
ball. Andrew  F.  Hall,  The  Coi^rado  Springs  Elec.  Co.) 

E  8.  What  progress,  if  any,  is  being  made  for  the  ground- 
ing of  secondaries?  Is  there  any  stajidard  method  yet  adapted  for 
nnivenal  practice? 

In  Chicago  the  neutral  point  of  every  three-wire  transformer 

and  one  side  of  every  two-wire  transformer  is  grounded.     No 
more  trouble  has  been  experienced  with  transformer  burnouts 
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since  the  practice  of  grounding  was  established,  and  no  other 
disadvantages  have  been  experienced  as  the  result  of  a  grounded 
neutral.  On  the  contrary,  several  cases  have  arisen  in  which 
the  grounded  neutral  served  to  prevent  injury  to  consumer's  prop- 
erty due  to  primary  lines  being  crossed  with  secondary. 

H.  B.  Geak. 

This  company  makes  a  practice  of  grounding  all  secondary 
services  up  to  and  including  230  volts.  L.  L.  Elden. 

One  side  of  every  secondary  circuit  should  be  perfectly 
grounded.  It  is  preferable  to  ground  one  side  of  each  service 
at  or  near  the  point  of  entrance  to  the  building.  If  it  is  a  three- 
wire  system,  ground  the  neutral  side  of  each  service, 

E.  C.  Deal. 

Drive  a  one-inch  galvanized-iron  gas  pipe  down  to  the  moistr 
earth,  which  will  serve  as  a  satisfactory  substitute  for  a  ground — 
plate.  Plug  the  pipe  about  three  inches  from  the  top  with  asbes- 
tos. Make  a  spiral  of  one  end  of  a  No.  6  wire  and  solder  into 
pipe,  filling  the  entire  three  inches  with  solder.  Run  the  No.  6 
wire  in  continuous  length  to  secondaries.         W.  H.  Greenslit. 

We  have  grounded  all  our  secondaries  in  every  installation. 
We  have  for  several  years  required  that  the  service  wires  in  build- 
ings should  be  run  into  the  basement.  We  require  that  contractors 
doing  wiring  in  houses  run  a  No.  4  wire  from  the  point  of  en- 
trance of  the  service  wires  to  a  point  near  the  water-pipe  entrance 
outside  of  the  meter  and  connect  it  to  the  water  pipe  outside  the 
meter  by  an  approved  ground  clamp.  We  connect  the  other 
end  to  one  side  of  the  service  ourselves  after  testing  the  insulation 
resistance  of  the  house  wiring.  W.  E.  H. 

National  Electrical  Code  recommends  grounding  neutral 
every  250  feet.  Ground  wire  soldered  to  a  brass  plug,  which  is 
screwed  into  the  end  of  a  piece  of  galvanized  pipe  driven  six  or 
eight  feet  into  the  ground,  makes  a  good  ground  for  this  purpose 
and  is  recommended  by  underwriters  for  lightning  arresters  lo- 
cated at  a  distance  from  station.  Ralph  I 


mg  arresters  lo-         | 
H  R,  LAXT(»r^^^ri 
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B  9.  So  gaa  oompanies  anywhere  permit  the  connecting  to 
^4».eir  pipes  of  p-ound  connections  from  secondary  electric  systems  T 

Ground  connections  for  secondary  electric  systems  should  not 
tk«  made  to  gas  pipes.  Gas  meters  will  not  carry  any  amount 
^^i  current  without  melting  off  the  lead  or  soldered  connections, 
^-nd  the  iron  pipes  do  not  provide  reliable  gjounds. 

Dudley  Farrand. 

It  is  not  good  practice  to  ground  secondary  electric  systems 
on  the  gas  pipe.  It  is  better  to  ground  them  on  the  water  pipe. 
We  believe  the  gas  company  should  not  permit  it.        W.  E.  H. 

B  10.  Is  the  grounding  of  secondary  electric  systems  by  con- 
nection to  water  pipes  being  carried  out  anywhere  in  the  ooantry 
with  knowledge  and  consent  of  the  water  company  or  mnnicipality 
owning  or  controlling  the  pipes,  and,  if  so,  where? 

No  objection  is  made  by  a  number  of  the  towns  and  cities 
served  by  this  company  to  the  attaching  of  grounds  for  secondary 
mains  to  the  water  pipes.  L.  L.  Elden. 

In  grounding  the  neutral  wire  of  our  alternating-current 
three-wire  secondary  circuits,  we  attach  to  fire  liydrants  or  water 
pipes ;  in  the  latter  case  always  make  the  connection  ahead  of  the 
house  shut-off  cock.  We  own  the  water  system,  so  have  not  needed 
permission  from  municipality;  however,  in  the  three  years  during 
W-hich  we  have  followed  this  practice,  no  Irnuble  whatever  has 
resulted  therefrom.  S.  R.  Inch. 

Tiic  grounding  of  secondary  electric  system  by  connections 
with  water  pipes  has  been  carried  out  in  the  city  of  Newton  and 
town  01  Watertown  with  the  consent  of  the  water  company  own- 
ing and  controlling  the  pipes  and  of  the  municipality  through  its 
inspector  of  wires.  W.  E.  H. 

In  Chicago  secondaries  are  grounded  to  water  pipes,  in  addi- 
tion to  the  grounds  described  in  the  answer  to  R  13,  in  cases 
where  water  pipes  are  conveniently  accessible  to  the  service  wires. 
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No  damage  has  been  done  and  no  objections  have  been  raised  by 
the  municipal  authorities.  H.  B.  Gear. 

R  11.  Is  the  groandin^  of  secondaries  to  water  pipes  in 
any  way  detrimental  to  the  pipes?  Is  there  any  trouble  to  be 
anticipated  from  a  universal  application  of  this  practiced 


d 


There  is  no  trouble  to  be  anticipated  from  the  practice  ol 
using  water  pipes  for  grounds  for  secondarj-  mains  and  it  is 
detrimental  to  the  pipes  if  properly  done.  L.  L.  Eldem. 

Fluctuating  voltage  is  likely  to  occur  where  secondaries  are 
parallel  with  street-railway  lines  and  are  grounded  at  more  thar> 
one  location.  Toledo  Railways  aud  Lt.  Co. 

To  ground  the  secondaries  to  water  pipes  is  in  no  way  detri- 
mental to  the  pipes.  We  have  it  in  practice  throughout  two 
townships  and  anticipate  no  trouble   from  the  application. 

W.  E.  H. 

Grounding  of  the  secondari'  neutral  to  a  water  main  can 
cause  no  hanii  to  the  latter  if  a  heavy  connection  is  made  to  die 
main  at  but  one  point,  preferably  near  to  tlie  iransformer.  With 
but  one  point  thus  connected,  no  current  flows  in  the  water  mains 
except  during  the  moment  of  the  occurrence  of  a  ground  on 
either  of  the  outer  wires,  G.  R.  Radley. 

It  12.  Where  water  pipes  are  not  available  for  groimd  con- 
sections,  either  because  they  are  not  present  or  because  their  use 
ia  prohibited,  what  is  the  most  satisfactory  means  of  making  effect- 
ual and  permanent  grounds  for  secondary  systems! 

If  possible,  dig  or  drive  to  permanent  moisture  in  the  earth, 
or  plant  copper  plate  at  some  point  where  surface  water  may  keep 
the  earth  permanently  wet.  If  necessan,'.  it  is  better  to  run  a 
hea\-y  ground  wire  for  a  considerable  distance  to  get  a  good 
ground  rather  than  take  chances  on  one  where  permanent  moist- 
ure is  not  obtainable. 

EnisoN  Ill'c  Co.  of  West  C 
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Ground  connections  may  be  made  by  driving  a  16-foot  length 
of  one-inch  galvanizcd-iron  pipe  into  the  ground  at  the  base  of 
the  poJc.  leaving  about  six  feet  above  the  surface.  The  ground 
"Wire  is  brought  down  the  pole  and  soldered  into  the  top  of  the 
pipe,  the  wire  being  twisted  into  a  small  coil  which  just  fits  the 
inside  of  the  pipe.  This  method  of  grounding  is  comparatively 
inexpensive  and  has  been  found  to  be  equally  as  effective  as  a 
i2-inch  by  12-inch  copper  plate  buried  six  feet  under  the  ground. 

H.  B.  Gear. 


The  use  of  iron  pipe  driven  into  the  ground  a  sufficient  dis- 
tance to  secure  a  satisfactory  groimd,  is  a  practical  but  expensive 
substitute  for  the  use  of  water-pipe  connections  for  grounds. 

L.  L.  Elden. 


R  Where  water  pipes  are  not  available  for  ground  connections, 

I      gas  pipes  could  be  used,  provided  the  connection  to  ground  is 

I  made  outside  of  the  gas  meter.  If  there  is  neither  gas  nor  water 
pipe,  a  copper  plate  buried  in  the  damp  earth  and  filled  around 
with  crushed  coke  makes  a  good  ground.  W.  F-.  H, 


B  13.  What  have  yon  foand  to  be  the  most  satisfactory 
znethod  of  mRking  ground  oonnections  of  secondaries  to  water 
pipes  T    Oive  details. 


Brass  plugs  screwed  into  pipe  which  is  tapped  about  half-way 
through.  If  possible,  tap  at  least  three  lengths  of  pipe  and  bind 
the  taps  together  around  the  joinls.  Ralph  R.  Laxton. 


The  most  satisfactory  method  of  making  ground  connections 
for  secondary  to  water  pipe  is  to  run  No.  4  rubber-covered  wire 
from  near  the  point  of  entrance  of  the  secondary  to  a  point  on  the 
water  pipe  outside  of  the  meter.    A  special  clamp  is  then  soldered 
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to  the  end  of  the  No.  4  wire  and  attached  to  the  water  pipe 


Fic.  i~Gkound  Ci.a 


(  Position  on  Pipe 


outside  the  meter  and  fittings.     I  give  details  as  to  clamp. 

W.  E.  H. 
Connection  is  made  to  tlie  service  wires  on  the  line  side  c^ 
the  customer's  service  switch,  from  which  point  a  No.  4  wire  f 


run  and  connected  to  the  water  pipe  outside  the  service  cock  in 
the  cellar  by  means  of  the  clamp  shown.  L.  L.  Elden. 
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E  14.  State  where  articles  giving  information  on  the 
CYiQnding  of  secondaries  may  be  found  in  recent  issnes  of  elec- 
ical  joomals  or  asBociation  records. 

Electrical  World  and  Engineer,  S.  Bingham  Hood.     About 

Electrical  World  and  Engineer,  R.  S,  Hale.  January  16,  1904. 
Electrical  World  and  Engineer.    Legal  Status  of  Grounding 
•condaries.    March  18,  1905.  C.  W,  Higgins. 

Write  Inspection  Department.  Associated  Factory  Mutual 
ire  Insurance  Companies,  31  Milk  street,  Boston,  Mass.,  for 
py  of  National  Electrical  Code  with  Explanatory  Notes. 

I  know  nothing  more  explicit  on  the  subject  of  grounds. 
Ralph  R.  Laxton. 

B  16.  What  method  can  be  employed  to  determine  if  the 
ad  on  an  altemating-corrent  secondary  system  is  balanced? 

For  ascertaining  the  maximum  toad  on  transformers  or  the 
dancing  of  the  secondaries,  maximum-demand  indicators  are 
:ry  useful,  as  they  will  record  the  maximum  whenever  it  occurs. 
'  indicating  wattmeters  or  ammeters  are  used,  measurements 
,ust  be  made  at  the  lime  of  the  maximum,  and  this  usually  can 
ily  be  approximated.  J.  S.  Codman. 

The  installation  of  accurately-adjusted  recording  voltmeters 
points  where  you  think  the  load  is  lightest  and  also  at  points 
here  you  think  it  is  heaviest;  also  have  voltage  taken  with  a 
irtable  indicating  voltmeter  at  the  service  switch  of  each  cus- 
tner  on  the  secondary  system.  Make  tests  repeatedly  at  fixed 
tervals,  then  check  with  the  recording  voltmeter,  also  with  the 
Itmeters  at  power-house.  If  it  is  a  very  troublesome  case  and 
e  system  is  a  large  one,  you  should  also  make  ammeter  tests, 
hich  is  a  simple  matter  if  you  have  a  late  style  current-trans- 
rmer.  which  can  easily  be  put  around  the  wire  and  connected 
an  ammeter  and  readings  taken  with  but  little  time  and 
ouble.  E.  C.  Deal. 

The  use  of  cable-testing  current-transformers,  such  as  the 
eneral  Electric  Company  manufactures,  is  the  most  desirable 
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method.  Next  best,  use  the  ordinary  series  ammeter  near  trans- 
former on  neutral  wires.  If  there  is  a  deflection  of  the  needle 
the  load  is  out  of  balance.  When  the  load  is:  balanced  there 
should  be  no  reading  on  ammeter.  W.  H.  Greensut, 

The  split-ring  transformer  with  ammeter  can  be  employed  to 
determine  the  balance  of  a  secondary  system.  The  saving  in 
time  by  the  use  of  this  instrument  will  verj-  soon  pay  for  its 
cost.  Paul  F.  Williams. 

By  running  pressure  wires  back  to  station  and  using  a  volt- 
meter on  each  side  of  system,  or  using  a  portable  current-trans- 
former and  ammeter  on  the  spot  during  times  of  varying  load  and 
averaging.  A.  Peters. 

A  portable  series-transformer  and  ammeter,  such  as  are 
manufactured  by  the  various  companies  manufacturing  trans- 
formers, are  valuable  in  making  observations  of  this  nature  when 
desirable.  The  installation  of  some  of  the  various  demand-indi- 
cator apparatus  on  the  mains  will  also  determine  the  actual  con- 
ditions. L.  L.  Elden. 

{  Practically  concurrent  opinions  expressed  by  W.  T.  Oviatt, 
W'akren  Paktridge,  F.  C.  S.,  Malden  Electric  Co.,  Geo.  N, 
Tmo,  The  ToLEtx)  Railways  and  Lt,  Co.,  Ralph  R.  Laxton.) 


Voltmeter  and  ammeter. 


R.   N.    KiMBALU 


R  IS.  Has  the  mercury  arc  rectifier  been  nsed  on  ooniraercial 
direct-ourrent  arc  lines,  from  altemating-ctirrent  primaries  with 
oonst&nt-cnrrent  transformers  t  What  has  been  the  resoltf  Wlut 
an  its  advantages  T  What  is  the  life  of  the  rectifiers  designed  foi 
6.6  or  7  amperes? 

Up  to  date,  the  system  has  not  proved  < 


The  mercury  arc  rectifier  is  now  being  used  to  a  limited 
extent  for  supplying  direct-current  arc  lamps  from  alternating- 
current  primaries,  the  current  being  controlled  by  constant-current 
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transformers.     Results  have  been  very  encouraging  and  indicate 
entire  ultimate  success  of  the  system. 

The  life  of  rectifier  is  an  undetermined  quantity  at  the  present 
'time,  but  tests  thus  far  indicate  that  the  average  life  will  be  in 

I  excess  of  400  lionrs  and  possibly  looo  hours  on  4-ampere  outfit. 

II  Very  few  tests  have  thus  far  been  made  on  6.6  or  7-anipere  out- 


fits. 


M.  O.  Turn. 


R  17.  Ib  there  any  objection  or  good  reason  why  two  or 
more  transformers  of  the  same  make,  type,  capacity  and  cycles, 
bnt  of  different  voltage,  should  not  be  operated  in  parallel,  viz.; 
1-10-kw,  1040-2080  primary— 104-208  secondary.  1-10-kw,  1200- 
2400  primary— 120-240  secondary  ? 


Such  transformers  may  be  used  successfully  in  parallel  pro- 
vided suitable  conditions  are  created  by  means  of  balancing  coils 
or  line  resistances  to  compensate  for  the  probable  difference  in 
regulation  of  the  two  differently- rated  transformers  in  question. 

L.  L.  Elden. 

I  can  see  no  reason  why  transformers  wound  as  stated  should 
not  work  in  parallel,  provided  the  winding  ratio  is  the  same  in 
both  transformers.  The  principal  objection  would  be  the  liability 
to  bum  out  a  transformer  with  high-voltage  windings,  if  it  were 
required  to  give  out  rated  capacity  when  working  on  a  lower 
I   voltage.  W.  H.  Fellows. 

It  can  be  done.     We  have  a  General  Electric,  is-kilowatt, 

and  an  American,  15-kilowatt,  having  the  same  ratio  as  in  the 

case  in  question,  connected  in  multiple  and  to  all  appearances, 

(   so  far  as  temperature,  drop  in  voltage,  et  fictera,  are  di.scemiblc, 

ithey  work  all  right.  The  lo-kilowatt  should  do  the  same.  Of 
course  the  ideal  condition  would  be  to  install  a  20-kilowatt  trans- 
former; at  least,  I  am  sure  the  respective  manufacturer's  agents 
would  tell  you  so.  F.  D.  Samp,son. 

Since  the  ratio  of  transformation  in  these  transformers  is 

the  same  they  should  operate  in  parallel  all  right,  provided  they 

J    are  of  nearly  the  same  capacity.    Since  the  regulation  is  different 
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in  various  sizes  of  transformers  the  load  adjusts  itself  according 
to  source  of  the  higher  e.m.f.  W.  H.  Greensut, 

There  is  no  reason  why  transformers  as  stated  should  not 
operate  in  parallel,  provided  the  regulation  is  nearly  equal  in  the 
different  capacities.  F.  C.  S.,  Malden  Electric  Co. 

The  ratios  of  the  transformers  being  the  same,  i.  e.,  i  to 
ID,  they  will  operate  in  parallel.  A.  Peters. 

The  high-voltage  transformer  will  pump  into  the  lower-volt- 
age transformer  and  they  will  not  share  their  loads  equally.  Not 
advisable  at  all  to  connect  in  any  manner  stated. 

Geo.  N.  Tido. 

It  would  not  appear  to  the  writer  as  if  these  transformers 
would  properly  divide  the  load,  owing  to  the  higher  impedence 
of  one  transformer  than  of  the  other,  and  because  the  core  loss 
on  the  two  would  be  different,  one  of  them  would  be  supplied 
with  a  voltage  different  from  that  for  which  it  was  wound. 

M.  C.  TURPIN. 

If  the  curve  of  regulation  is  the  same  for  each  tranffonrer 
on  the  primary  voltage  on  which  they  are  to  operate,  they  will 
operate  satisfactorily;  if  the  regulation  curve  is  not  the  same 
there  will  be  an  unequal  distribution  of  load.         W.  T.  Oviatt. 

R  18.  Has  an  immersed  switch  been  used,  located  on  the  = 
pole  or  in  the  transformer  vault  and  operated  from  the  interior^ 
of  a  building  so  as  to  cut  the  primary  current  ofF  the  trans — 
fotmtrs  for  the  purpose  of  saving  the  core  loss  when  currents 
ia  off?  If  installed,  would  the  interest  on  investment  and  main- 
tenance of  such  an  equipment  be  more  or  less  than  the  ooi 
low  on,  say,  a  26-kw  transformer  not  in  use  6600  hours  per  year 


The   core   loss   per  hour   of   a   25-kw   transformer   is   . 
watts.     Therefore,   for  5600  hours  it  would  be  1232  kilowatt- 
hours.    This  at  one  cent  per  kilowatt-hour  is  $12.32  for  the  yeai" 
This  amount  capitalized  at  ten  per  cent  would  allow  an  invest: — 
mcnt  of  $123.20.     As  the  maintenance  of  such  an   installatior3 


year  -  , 
ivest: —  J 
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would  be  very  small  and  a  switch  installation  of  this  character 
and  capacity  would  cost  less  than  $123.20,  such  an  installation 
would  be  profitable,  Paul  F.  Williams. 

It  is  doubtful  if  an  immersed  automatic  oil-switch  could  be 
installed  out  of  doors  and  made  to  operate  satisfactorily  for  cut- 
ling  off  transformers  supplying  motors  when  the  transformers 
are  not  in  use,  for  the  reason  that  in  cold  weather  the  oil  would 
thicken  to  such  an  extent  that  an  excessive  amount  of  energy 
would  be  required  to  operate  the  switch.  The  following  arrange- 
ment, however,  might  prove  economical  and  satisfactory  on  com- 
bined transformer  and  motor  installations  of  25-hp  and  upward. 
The  installation  would  consist  of  power  transformers  equipped 
with  primary  switch  having  a  solenoid  control,  the  solenoid  to  be 
excited  from  a  small  transformer  and  controlled  from  the  motor- 
starting  rheostat.  The  primary  switch  need  be  capable  of  opening 
only  tlie  exciting  current  of  the  circuit.  Such  an  arrangement 
would  insure  the  transformers  being  disconnected  every  time  the 
motors  were  shut  down  and  automatically  reconnect  them  to 
the  source  of  supply  when  starting  up  the  motors. 

The  increase  in  cost  of  the  automatic  features  required  for 
such  an  installation  would  be  approximately  $90.  On  the  ordi- 
nary basis  of  interest  and  depreciation  charges,  this  would  rep- 
resent an  annual  investment  of  about  $g.oo.  The  saving  of  5600 
hours  per  year  in  core  loss  would  represent  about  $13  at  one 
cent  per  kilowatt-hour  on  a  25-kw  installation— that  is,  after 
allowing  for  the  increase  in  losses  due  to  the  automatic  features. 
The  proposed  arrangement  would  therefore  prove  economical  on 
installations  of  25  kilowatts  and  over.  M,  O.  Troy, 

S  19.  Will  a  choke  coil  in  circuit  between  transformer  and 
cutout  prevent  blowing  of  fuse  due  to  lightning^ 

No.  C.  K,  N„  N.  Y.  Ed.  Co. 

No,  The  reactance  of  coil  would  tend  to  aid  the  blowing  of 
fuse,  if  it  had  any  effect. 

The  coil  should  be  placed  between  line  and  fuse,  rather 
than  on  transformer  side.  Ralph  R.  Laxton. 


I      than  on  Iransf 
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It  is  doubtful  if  a  choke  coil  between  a  Iransfomier  and  i^^ts 
cutout  will  prevent  the  blowing  of  fuses  due  to  lightning.  It  ^s 
believed  that  better  protection  would  be  afforded  by  an  install^^- 
tion  of  lightning  arresters  on  the  primaries  and  secondaries  ^=)( 
the  transformer,  installed  at  the  transformer.  M.  O.  Trov. 


B  SO.     Give  a  diagram  of  the  "Scott  connection"  and  expls 
its  advantage  and  application. 


One  transformer  is  wound  wilh  a  ratio  of  IQ  to  i    wiih         a 
tap  in  the  middle  of  the  secondary  to  which  is  connected  o-  ^we 
I  end  of  the  secondary  of  another  transformer  having  a  ratio     of 

I  .866  to  I  (I  to  the  square  root  of  3  divided  by  2),  the  other  e»7(f 

i  -  Ice 

I  en 


leading  to  tlie  line.     The  advantage  lies  in  the  fact  that  the  g 
crating  apparatus  may  be  wound  for  two  phase  and  to  save  copper 
costs,  the  transmission  line  may  be  three  phase. 

E.  A.  M..  N.  Y.  Ed.  Co. 


two 
I  tran 


The  "Scott"  connection  consists  in  an  arrangement  of  two 
transformers  by  which  a  transformation  between  two-phase  and 
three-phase  current  may  be  effected.  It  may  be  used  to  change 
two-phase  to  three-phase,  or  vice  versa.  It  is  of  advantage  where 
the  one  kind  of  current  is  generated  and  it  is  necessary  by  reason 
of  the  apparatus  on  hand  to  use  the  other  kind.  It  is  particularly 
advantageous  when  it  is  desired  to  furnish  transmission  line  when 
wo-phase  generators  are  used.  By  changing  to  three-phase  for 
transmission,  of  course  considerable  copper  is  saved. 


20 
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The  diagram  given  below  will  explain  how  this  transforma- 
m  is  effected : 


Three-Phase-Two-Phase  Transformer  Connection 


Let  ABC  be  an  equilateral  triangle,  A^  B  and  C  representing  the  three 
es  of  a  three-phase  distribution: 

AC-  AB  -  BC 

CO  is  a  perpendicular  dropped  from  C  to  the  middle  point  of  AB  so 
It  AOC\%  a  right  angle  triangle  and 

AO  =  1/2  AC=  1/2  AB  =  1/2  BC 

Then^C*  =  AO*  +  OC* 

But  A  O*  =  1/4  AC* 

Then  AC*  =  ^^  +  OC* 


OC^ 


AC*  — 


AC 


OC*  =  3  X 


AC 


Taking  the  square  root  of  both  sides  we  get 

0C=  1/2  V" 3"  X  AC=  .S()6AC=  MtAB 
Or  by  trigonometry  : 
As  ^^Cis  an  equilateral  triangle,  the  angle  «  =  60" 


Then 


AC 


=  sine  of  at 


The  sine  6o*  =  1/2^3 

Then  OC  =  1/2  i^  AC=  .866  AC  =  .866  AB 

From  the  above  it  is  seen  that  by  taking  two  transformers, 

te  having  .866  times  the  turns  the  other  one  has,  and  connecting 

le  terminal  of  the  former  with  the  middle  point  of  the  wind- 

gs  of  the  latter  and  impressing  three-phase  voltage  on  the  ter- 

Q    16 


-TRANSFORMERS 

minals  ABC,  as  shown  in  sketch,  we  can  get  two-phase  volta^?— e 
from  A'B'DE  or  vice  versa;  by  impressing  three-phase  voltage  cm— _n 
A'B^DE  we  can  get  three-phase  voltage  from  points  ABC. 

M.  C.   TURPIN. 

The  "Scott"  connection  is  used  to  change  three-phase  in^  _ito 
two-phase,  or  znce  versa.  The  scheme  consists  in  using  two  tran^^na- 
t'ormers,  the  primary  of  one  being  connected  to  say  A  and  B  -  of 
the  three-phase  wires.     A  centre  tap  is  taken  off  the  primary  of 

this  transformer  and  is  connected  to  a  tap  taken  off  at  86.6 
cent  of  the  primary  winding  of  second  transformer.     The  fcr— 
end  of  second  transformer,  farthest  from  86.6  per  cent  tap, 
connected  to  C  of  the  three-phase  wires.    The  secondaries  of  t~/r< 
two  transformers  thus  connected  will  give  two-phase  current. 

A.  Peters. 

The  so-called  "Scott"  connection  is  one  used  to  obtain  two- 
phase  current  from  a  three-phase  system,  or  vice  versa. 

Chas.  W.  Stone 

B  21.  Which  is  the  better  practice  on  a  two-pliase  motOT 
oirotiit — ^two  Bingle-phase  transformers  or  one  multiphase! 

One  muhiphase  is  more  compact.  In  using  two  single-phase 
transfonners,  if  one  is  destroyed  it  is  usually  possible  to  find 
another  for  a  makeshift.  This  is  not  always  the  case  with  the 
multiphase.  A,  Peters. 

Depends  on  conditions.  Where  two-phase  motor  business 
constitutes  only  small  portion  of  connected  load,  prefer  single- 
phase  transformers,  as  they  are  available  for  lighting,  el  catera, 
if  removed;  likewise,  single-phase  can  be  carried  in  stock,  appli- 
cable to  all  new  or  repair  work.     Simplifies  the  system, 

D.  L.  Ott. 

For  most  central  stations  it  is  more  convenient  to  tise  tiie 
two  single-phase  transformers,  because  stock  transformers  may 
be  utilized  for  either  incandescent  lighting  nr  motors  at  pleasure. 


L 


R— TRANSFORMERS  243 

The  polyphase  transformer  is  not  so  satisfactorily  adapted  for 
the  incandescent  lighting  service.  Dugald  C.  Jackson. 

(Practically  concurrent  opinions  expressed  by  M.  C.  Turpin, 
H.  D.  Larrabee,  Hehbert  McNulta,  United  Elec.  Lt.  Co.) 

Generally  speaking,  one  multiphase.  Local  conditions  can 
change  this,  however.  W.  H.  Wolvekamp. 

B  22.  Has  Berious  trouble  been  experienced  by  way  of  break- 
ing down  insulation,  etc.,  as  a  result  of  suddenly  exciting  large 
static  transfonnera  under  full  primary  voltage  with  the  secondary 
circuit  open,  due  to  the  rapid  variation  of  the  magnetic  flux  on 
accotmt  of  different  points  in  the  wave  at  which  the  transformer 
was  last  disconnected  and  again  connected  to  the  primary  sys- 
tem T 

With  75-kilowatt  maximum  size,  not  thus  far. 

W.  H.  Wolvekamp. 

No  serious  trouble  has  been  reported  as  resulting  from  sud- 
denly exciting  large  transformers  under  full  primary  voltage  with 
the  secondary  circuit  open.  It  has  been  demonstrated  by  oscillo- 
graph records,  and  otherwise,  that  a  transformer  is  subjected  to 
unusual  mechanical  and  electrical  strains  at  this  time  and  must 
be  properly  designed  to  withstand  them.  M.  O.  Troy. 

R  23.  Has  trouble  resulted  anywhere  to  telephone  or  fire  and 
polioe-alarm  systems  where  an  alternating-current  secondary  dis- 
tribution system  is  permanently  grounded  on  one  side  or  the  neutral 
and  an  accidental  partial  ground  occurs  on  one  of  the  other  sides  1 
Can  8uch  trouble  be  prevented,  and  howt 

This  occurred  on  lines  of  this  company  and  attention  was 
first  drawn  to  it  by  telephone  company  inquiring  whether  we  had 
trouble  on  circuit  in  this  locality.  Their  instruments  were,  being 
operated  with  one  ground  wire,  condenser  in  series.  Report  that 
.  all  bells  on  telephones  in  this  territory  were  continuously  ringing. 
There  was  also  induced  current  on  arc  circuit  grounded  at  plant, 
in  daytime.    Police  and  fire-alarm  lines  operating  with  one  ground 
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wire  also  had  current  on  them,  which  city  linemen  were  unable 
to  locale  and  started  trimming  trees.  This  seems  to  be  a  serious 
objection  to  grounding  secondaries.  D.  L.  Ott. 

So  far  as  the  writer  knows,  no  trouble  has  been  reported  due 
to  a  partial  ground  on  the  secondary  distribution  while  the  neu- 
tral or  otlier  side  is  grounded.  In  the  majority  of  such  cases, 
trouble  would  probably  result  in  the  blowing  of  the  fuses  in  thc- 
transformer  primaries.  Sectional  fuses  in  the  secondary  net- 
work and  fuses  in  the  transformer  primaries  would  probably  mini- 
mize the  possibilities  of  such  accidents.  M.  O.  Troy. 

E  24.  In  a  bank  of  tranflfonners  with  three-wire  secondaries 
properly  balanced,  can  any  one  transformer  be  overloaded  if  the 
total  number  have  capacity  for  load,  and  if  bo,  to  what  extent 
will  the  others  protect  itt 

One  transformer  may  become  overloaded  due  to  difference 
in  regulation.  The  junction  fuses,  which  should  allow  for  ap- 
proximately 50  per  cent  overload  in  each  transformer,  will  pro- 
tect it.  B.  C,  Adams. 


Not  if  the  transformers  have  the  same  electrical  constants. 

VV.   H.  WOLVEKAMP, 


i 


A  25.  Do  you  consider  grounding  one  side  of  seooadary  for 
protection  in  case  of  cross  or  transformer  breakdown  snfflcient 
protection  against  lightning  where  long  secondaries  are  in  nie; 
that  is,  will  this  safely  displace  seoondary  arresters  ? 

No,  unless  one  side  of  secondary  is  grounded  about  every  500 
feet.  A.  T.  Beauregard. 

This  is  not  sufficient  to  rely  upon  as  a  safeguard;  you  are 
running  chances  of  damaging  transformers.  Lightning  arresters 
should  be  used  reg:ardless  of  this,  Clayton  F.  Gbiger. 

One  side  of  secondary  grounded  will  take  care  of  a  crOss, 
.ind  of  lightning  also  to  a  certain  extent,  but  if  in  a  neighborhood 
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troublesome  from  lightning,  use  one  low-tension  arrester  on  wire 
not  grounded.  Beacon  Light  Co. 

No.  VV.  H.  WOLVEKAMP. 

C.  K.  N..  N.  Y.  Ed.  Co. 

Grounding  one  side  of  a  secondary  distribution  is  not  suf- 
ficient protection  against  lightning,  and  lightning  arresters  should 
not  be  displaced.  If  lightning  strikes  the  ungrounded  side  of 
the  secondaries,  it  will  tend  to  discharge  itself  through  the  trans- 
formers and  to  the  ground  on  the  other  side.  The  high-fre- 
quency discharge  passing  through  the  transformer  would  in  all 
probability  break  down  the  outside  turns  of  the  secondary  winding, 
as  the  reactance  voltage  would  be  greatest  at  this  point.  Light- 
ning arresters  should,  by  all  means,  be  used.  M.  O.  Troy. 


B  26.  What  hat  been  the  experience  in  the  imaller  stationi 
~with  grounded  secondaries  as  to  cnrrent  less  and  lightning  effects  I 

The  writer  knows  of  no  case  in  which  grounding  secondaries 
has  resulted  in  appreciable  increased  current  loss  or  losses  due  to 
lightning  effects.  M.  O.  Troy. 

E  27.  Is  it  practicable  to  inatsU  transformers  in  manholes 
likeljr  to  fill  up  with  water.  Is  there  a  transformer  on  the  market 
that  meets  that  service?  If  so,  pleEtse  state  relative  cost  to  over- 
head transformers. 

There  are  few  manholes  that  are  not  sometimes  filled  with 
water,  therefore  all  transformers  designed  to  go  in  manholes  are 
built  to  stand  constant  immersion,  Chas.  W.  Stone. 


General  Electric  type  "H"  subway  transformers  will  operate 
satisfactorily  in  manholes  likely  to  fill  up  with  water,  particularly 
where  the  holes  would  be  filled  with  water  only  temporarily.  The 
increased  cost  over  pole-type  transformers  is  approximately  15  per 
cent.  M.  O.  Troy. 


I      cenc. 


B  28.  How  often  do  jroii  find  it  necessary  to  remove  coven 
from  transformers  installed  on  overhead  circuits  to  ascertain  the 
height  of  oil  and  to  refill  these  transformers  with  oil  soffioient 
to  cover  the  coils  t 

Make  a  practice  of  doing  this  every  spring  before  the  light- 
ning and  hot  weather  pay  us  a  visit.  F.  D.  Sampson. 

A  record  of  burned-out  transformers,  covering  two  seasons, 
showed  that  the  oil  was  below  the  top  of  the  coils  in  nearly  every 
instance.  The  lines  were  well  protected  by  lightning  arresters, 
but  in  soine  cases  transformers  of  recent  and  well-known  make 
burned  out  without  any  apparent  cause  other  than  the  lack  of 
sufficient  oil.  H,  B.  Ge.ar. 

It  is  good  practice  to  remove  the  covers  from  pole-type  trans- 
formers and  inspect  the  height  of  the  oil  in  the  tanks,  and  its 
condition,  once  a  year.  In  making  this  inspection,  it  is  advisable 
for  the  inspector  to  be  provided  with  a  glass  tube  by  which  he 
can  take  a  sample  of  oil  from  the  bottom  of  the  case  to  see  if  any 
water  has  gotten  into  the  oil.  It  is  only  necessary  to  close  one 
end  of  the  tube  with  the  finger,  lower  ihe  other  end  of  the  tube  to 
the  bottom  of  the  case,  remove  the  finger  and  give  the  oil  a  chance 
to  rise  in  the  tube,  then  close  end  of  the  tube  again  with  the 
finger  and  raise  the  tube.  If  an  appreciable  amount  of  water  is 
in  the  oil,  it  will  have  collected  at  the  bottom,  and  the  proposed 
method  affords  a  ready  means  of  taking  a  sample  of  the  bottom 
oil.  M,  O.  Troy. 

Transformers  should  be  inspected  for  height  of  oil  every 
spring  before  the  season  of  storms  begins,  and  at  same  time  note 
if  there  is  any  water  in  bottom.  F.  M.  Va.S'OER  Voort. 

Covers  arc  remo\-ed  everj-  year,  and  oi!  is  added  about  once 
in  three  years.  B.  C.  Adams. 

I  B  29.    What  ratio  to  total  nomber  of  sockets  connected  (L  e., 

connected  load)  should  a  truisformer  have  when  connected,  fltit, 
to  a  tingle  residence;   second,   when  three  or   fonr  honaet  M^^^^ 

L  J 
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F  Bonnected  from  the  one  transformer;  third,  when  eight  or  ten  are 
.  Bo   connected? 

We  generally  install  transformers  on  residential  work,  having 
l*.V)oiit  one-half  the  capacity  of  connected  load. 
I  United  Elec.  Lt.  Co. 


Under  usual  residence-lighting  conditions  in  cities  of  50,000 
-nd  less,  it  would  be  safe  to  assume  that  for  every  i6-cp  lamp 
onnected  a  transformer  of  a  capacity  equivalent  to  50  per  cent 
»i  the  total  number  of  lamps  installed  would  be  sufficient.    In  a 
■Tiodem  flat  where  there  are  eight  tenants,  each  having  twenty 
lights  per  apartment  or  160  in  all,  we  have  a  5-kw  transfonner 
■installed.     At  peak-load  hours  we  have  observed  less  than  two 
^)er  cent  volts-drop — total  number  of  lamps  burning,  fifty-six  i6- 
^TJ  equivalents.     In  any  case,  modern  transformers  of  good  de- 
sign should  take  care  of  abnormal  conditions  for  short  periods 
such  as  are  met  with  in  these  cases.  F.  D.  Sampson. 

For  commercial  use  we  put  np  transformer  capacity  equal  to 
about  75  per  cent  of  the  load  connected.  For  single  residence 
about  50  per  cent,  but  never  smaller  than  one-kw  transformer,  for 
three  or  four  residences  from  6  to  lo-light  capacity  each ;  for 
eight  or  ten  residences,  of  5-light  capacity  each,  of  course  one 
must  be  guided  in  a  measure  by  the  social  position  of  the  cus- 
tomer. L.  W.  Greene. 

First,  the  size  of  transformer  when  connected  to  a  single  resi- 
dence should  be  about  75  per  cent  of  the  maximum  burning  load 
of  that  residence. 

Second,  where  three  or  four  houses  are  connected  the  trans- 
former should  be  at  least  100  per  cent  of  the  maximum  burning 
load  of  the  largest  house  or  at  least  25  per  cent  of  the  total  burning 
load  of  all  houses  connected.  When  eight  or  ten  are  so  connected 
tlie  transformer  ratio  should  be  about  20  per  cent;  though  in  all 
cases  ascertain  the  maximum  load  of  the  largest  residence  con- 
nected, and  install  a  transformer  large  enough  to  take  care  of  this 
ith  about  eight  lights  per  residence  for  the  remainder 
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connected.     This  answer   refers   to  the   average  residence  di     j 
irict.  Paul  F.  Williams. 

Wright  demand  ammeter  in  service  several  months  on  prr— j 
mary  of  a  300-light  transformer,  about  ten  residences,  register^srf 
alwut  25  per  cent  of  connected  load.  D.  L.  Orr. 

First,  two-thirds;  second,  one-half;  third,  one-third. 

H.  D.  Larrabee. 

(a)     One-kw  transformer,     (bi     Two-kw.     (c)     Five-kw— 
Thirty  lamps  for  each  kilowatt  of  transformer  is  a  very  safe  ratio. — " 
Beacon  Light  Co. 

About  20  per  cent  of  connected  load  is  figured  for  the  capacity 
of  the  transformer.  B.  C.  Adams. 

S  30.  Has  any  company  tried  the  following  syitem,  and,  it 
so,  with  what  success  T  Adopt  a  system  (snoli  as  a  railroad 
wrecking  train)  to  take  care  of  intermptions  to  service  by  having 
a  transformer  of  a  oertain  size  all  ready  connected  to  flexible  wires 
of  sufficient  capacity  and  insnlation  and  so  arranged  as  to  be 
readily  placed  on  a  wagon  or  automobile  and  speedily  transported 
to  point  of  demand  and  temporarily  connected  into  circnit,  allow- 
ing transformer  to  remain  in  wagon  and  placing  a  man  on  duty 
as  watchman  till  daylight,  when  regalar  gang  would  arrive  and 
make  permanent  repairs. 

Such  a  system  would  only  take  care  of  interruption  due  to 
transformer  or  cutout  troubles  and  the  improvement  in  the  service 
would  not  justify  the  expense.  A.  T,  Beauregakd. 

This  system  has  been  in  operation  on  the  cables  of  the  Elec-  ' 
trie  Supply  Department  at  Sheffield,  England,  during  the  past  1 
two  years.  The  equipment  is  mounted  on  a  wagon  and  hauled  1 
by  horses  to  any  desired  point. 

Photos   and   detailed   description   appeared  in   the   English 
engineering  journals  when  the  apparatus  was  first  put  in  service. 
^^^^^     Mr.  S.  E,  Fedden  is  the  engineer  responsible  for  the  scheme.  j 

^^^  Wu.  McDoNjd^H 


The  Madison  Gas  and  Electric  Company  keeps  a  "trouble 
transformer"  on  a  wagon  ready  to  be  hauled  out  at  any  time. 
The  transformer  is  fitted  up  to  be  connected  to  the  circuit  imme- 
diately upon  its  arrival  at  the  place  where  required.  It  has 
been  found  on  several  occasions  to  be  a  wise  precaution. 

B.  C.  Adams. 

The  writer  does  not  know  of  any  central  station  using  the 
system  proposed,  but  the  scheme  is  very  commendable  and 
worthy  of  careful  consideration.  M.  O.  Troy. 


8  1.  Where  a  oompany  furnishes  and  renewi  Btandard  size, 
oleai'g'lais  inoandescent  lamps,  should  special  higher-priced  lamps 
be  charged  for,  and  if  so,  on  what  basis  should  the  charge  be  madel 

If  you  have  free  renewals,  and  want  to  furnish  Meridian  or 
Gem  lamps,  figure  out  the  kilowatt-hours  in  the  life  of  the  lamp 
and  then  the  same  in  ordinary  lamp  consuming  about  the  same 
amount  of  current,  usually  a  32-cp.  Find  out  how  many  kilowatt- 
hours  you  get  in  the  ordinary  lamp  for  each  cent  of  cost,  and  then 
allow  a  credit  of  one  cent  on  the  new  lamp  for  each  of  that  num- 
ber of  kilowatt*hours.  C.  K.  Munns. 

Should  be  charged  for  at  regular  retail  selling  price. 

H.  A.  Strauss. 

We  charge  for  special  lamps  at  a  rate  of  forty  cents  for 
frosted  and  colored  lamps  up  to  i6-candle-power. 

LuDwiG  Kemper. 

It  is  a  good  practice  to  charge  enough  for  the  higher-priced 
special  lamps  to  cover  the  increased  cost. 

Edison  Ill'g  Co.  of  West  Chester. 

Special  high-priced  tamps  should  be  charged  for  at  cost. 
W.  E.  H. 
(Practically  concurrent  opinions  expressed  bv  T-  J-  Cagney, 
W.  W.  Fuller,  L.  W.  Emerick.) 
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A  lighting  company  is  justified  in  making  a  small  profit  on^^ 

special  lamps  to  cover  cost  of  handling,  but  it  is  probably  bettei 

practice  to  accommodate  customers  by  selling  special  lamps  ai~ 

cost,  less  the  cost  of  the  standard  lamp,  which  would  be  r 
free.  Percy  Ingalls. 

Think  tliat  the  higher-priced  lamps  should  be  charged  foc^: 
and  that  the  charge  should  be  the  difference  between  the  cos^ 
[irice  of  the  standard  lamp  and  that  of  the  special  lamp. 

H.  B.  Larrabee. 

{Practically  concurrent  opinions  expressed  by  Andrew  K~_ 
Hall,  E.  R.  Fkench,  L.  D.  Nordstrum,  E.  A.  M..  N.  Y.  Eo_ 
Co.,  C.  E.  Inman,  J.  W.  C,  E.  E.  I.  Co.  Boston. 1 

No.  J.  J.  Gaffney. 

S  2.  Ib  the  practice  of  ^ving  free  lamp  renewals  g^od  basi- 
ueu  policy,  and  is  it  goinisg  or  losing  adherents  T 

It  is  surely  good  business  practice  for  a  lighting  company  to 
furnish  free  lamp  renewals,  so  that  a  standard  lamp  of  high 
efficiency  may  be  used  by  all  the  customers  and  that  old  lamps 
may  be  renewed  when  they  are  practically  useless,  otherwise 
they  would  be  retained  by  customers  to  the  discredit  of  the  light- 
ing company. 

Edison  Ill'g  Co.  of  West  Chester. 

In  our  opinion,  free  renewal  of  lamps  is  good  business.  Only 
in  this  way  can  the  station  manager  control  the  quality  of  lamps 
to  be  used  on  his  lines.  If  the  consumer  buys  his  own  lamps,  he 
may  not  only  use  them  long  past  their  efficient  life,  bitterly  com- 
plaining at  the  same  time  of  his  poor  lighting,  but  he  will  often 
use  less  current  than  he  really  needs  in  order  to  save  his  lamps. 

F.  ToBEv.  Jr. 

We  consider  free  lamp  renewals  to  meter  customers  good 
policy.  We  renew  lamps  when  they  begin  to  blacken,  and  do 
not  wait  until  they  bum  out.  We  sell  light,  and  good  light  is  our 
best  advertisement.  Ludwig  Kemper. 
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The  practice  of  giving  free  lamp  renewals  is  good  policy 
and  is  steadily  gaining  adherents.  Considering  the  total  cost  of 
■  illumination  to  consumer,  the  central -station  company,  by  intelli- 
gent selection  and  purchase  in  large  quantities,  can  buy  lamps  to 
better  advantage  than  the  customer  and  thus  keep  the  cost  for  this 
I>art  of  the  lighting  expense  at  a  minimum.  In  other  words,  a 
Central-station  company  by  furnishing  free  renewals  can  unques- 
tionably furnish  a  cheaper  and  better  service  than  where  the  CUS- 
t*3mer  is  allowed,  or  compelled,  to  purchase  his  own  renewals. 

F.    W.    WlLLCOX. 


In  these  days  of  more  or  less  open  hostility  to  all  public-ser- 
vice corporations,  it  is  necessary  to  please  customers  as  far  as 
possible  and  give  them  the  best  service  for  the  money.  Where 
free  lamps  are  not  furnished  by  the  company,  but  have  to  be 
bought  from  supply  houses  and  small  dealers,  there  is  more  than 
an  equal  chance  that  the  customer  will  not  get  the  lamp  adapted 
for  the  particular  voltage  at  his  place.  As  a  variation  of  only 
two  volts  nieans  a  change  in  candk'-power  of  over  12  per 
cent  wiih  a  decrease  in  life  in  case  of  a  higher  voltage  of  30 
per  cent,  it  should  be  the  policy  of  the  electric-light  company  to 
see  that  the  customer  has  lamps  exactly  suited  to  his  voltage.  This 
is  especially  true  where  different  voltages  are  used  in  different 
parts  of  the  same  city. 

The  reason  for  free  renewals,  therefore,  is  to  give  the 
best  possible  service  to  the  customer.  For  this  reason  the  com- 
pany should  not  wait  until  the  lamps  are  burnt  out  before  renew- 
ing same,  but  as  soon  as  they  have  fallen  to  80  per  cent  of 
their  initial  candle-power,  or  begin  to  blacken,  the  lamps  should 
be  renewed.  If  a  lamp  bums  dim,  due  to  age,  the  chances  are 
that  nine  customers  out  of  ten  will  say  that  the  voltage  of  the 
line  is  down  and  will  "kick"  on  the  service  rendered  by  the 
company,  whereas  the  whole  trouble  is  with  the  old  lamps.  It 
therefore  seems  to  mc  that  unless  the  company  takes  special 
care  to  renew  lamps,  sending  the  renewal  man  around  to  the  cus- 
tomer's place  at  stated  intervals  to  replace  old  lamps  as  well  as 
having  a  place  where  old  lamps  can  be  exchanged  for  new  lamps 
the  whole  policy  of  free  renewals  falls  down.     There  is  no  ad- 


vantage  gained  by  the  electric  company  in  giving  free  renewa-3 
unless  the  service  is  maintained  at  a  high  standard. 

Van  Rensselaer  Lansingh. 


I  ihink  the  practice  should  be  discontinued.     Many  frau«=3j 
are  perpetrated  on  the  electric  companies  that  give  free  renewals 
and  I  believe  it  would  tend  toward  better  feeling  between  the  cus- 
tomers and  the  companies  if  the  companies  reduced  the  price  ol 
current  and  allowed  their  customers  to  purchase  lamps  where  and 
when  they  pleased,  but  kept  them  informed  of  the  advisabiiitv 
of  changes  after  certain  periods  of  burning,  kept  them  posted  as 
to  what  lamps  are  better  for  their  use,  where  they  might  be     , 
obtained,  thus  encouraging  their  interest  in  this  matter  for  the 
best  results.     I  think  the  time  has  gone  by  when  it  is  necessary     i 
for  the  central  station  to  exercise  control  over  the  customer's 
service  any  more  than  is  absolutely  necessary  to  give  him  good 
and  cheap  service,  the  users  of  current  are  much  better  informed 
on  this  subject  tlian  in  times  back  and  a  great  many  customers 
would  prefer  a  cheaper  rate  with  the  privilege  of  using  their  own 
judgment  as  to  renewals  rather  than  the  paternal  attitude  of  the 
service  company.    Free  renewals  are  all  right  for  the  lamp  manu- 
facturer, but  it  is  a  question  if  the  central  station  is  best  served 
by  that  practice.  S.  S.  Ingman. 


Giving  free  lamp  renewals  is  good  policy,  as  it  eliminates  an 
item  of  cost  to  the  customer,  which,  though  small,  ts  constantly 
recurring.  Percy  Imgalls. 

We  believe  the  practice  of  giving  free  lamp  renewals  is  good 
business  policy  and  tlie  only  thing  for  central  stations  to  do.  In 
our  opinion  it  is  gaining  adherents  rather  than  losing  them. 

T.  H.  T.  &  L.  Co. 


We  believe  that  good  service  can  only  be  insured  by  that 
full  control  over  the  incandescent  lamps  afforded  by  a  liberal 
system  of  fret  lamp- renewals.       J.  W.  C,  E.  E.  I.  Co.,  Boston. 

Yes,  undoubtedly ;  and  it  is  gaining  in  popularity  every  day. 
It  keeps  tip  standard  of  your  system  and  creates  a  wholesome  ten- 


dtfncy  to  burn  more  electricity.     Watch  the  gas  people  clean  up 
their  tips  and  Welsbach  renewals;  that's  a  "sign  of  the  times." 
F.  D.  Sampson. 

It  is  the  policy  of  this  company  to  furnish  free  lamp  renew- 
als, and  it  is  regarded  as  good  business  practice  to  be  somewhat 
liberal  in  making  exchanges.  We  encourage  lamp  renewals  when 
Uie  bulbs  become  darkened  and  before  the  life  of  the  lamp  has 
terminated.  Such  practice  maintains  the  equipment  at  its  normal 
efficiency,  and  retains  a  satisfied  customer. 

The  Brooklyn  Edison,  E.  W.  Phillips. 

Something  for  nothing  is  what  the  American  people  are  look- 
ing for.  Sdl  your  incandescent  lamps  for  five  or  ten  cents  for 
a  i6-cp,  if  you  please,  and  other  sizes  in  proportion,  with  the 
return  of  the  old  lamp,  or  give  a  new  lamp  for  the  return  of  the 
old  one  when  the  customer  has  used  a  certain  amount  of  current, 
which  will  of  course  entail  additional  bookkeeping,  but  do  not 
allow  customers  to  return  old  lamps  for  new  ones  indiscriminately. 
This  will  also  answer  the  question  S  4.  L.  W.  Greene. 

Yes,  as  thereby  defective  and  inferior  lamps  are  eliminated 
and  the  service  kept  at  its  best  efficiency  to  the  public  a  most  de- 
sirable object  lesson  of  the  excellence  of  central-station  service. 
E.  A.  M.,  N.  Y.  Ed.  Co. 

(Practically  concurrent  opinions  expressed  by  L.  W.  Emer- 
icK,  H.  A.  Strauss,  W,  E.  H.,  J.  J.  Gaffney,  C.  E.  Inman,  J.  L. 
Moore,  E.  R.  French,  Alex.  J.  Campbell,  J.  J.  Cagney.) 

8  3.  Shonid  a  company  famish  the  flnt  mitBUation  of  in- 
candescent lamps  free  J 

To  furnish  the  first  installation  of  incandescent  lamps  free  is 
simply  a  small  expenditure  for  tlie  purpose  of  getting  new  busi- 
ness. Should  lamps  that  will  give  over  eighty  per  cent  of  their 
original  candle-power  be  returned  by  customers,  they  should  be 
returned  to  them.  All  customers  should  return  old  lamps  when 
they  want  new  ones,  as  it  is  a  check  upon  their  wants  and  gives 
the  lighting  company  a  chance  to  see  the  condition  of  old  lamps. 
Edison  Ill'g  Co.  of  West  Chester. 
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The  practice  varies ;  some  companies  furnish  the  first  mstal— 
iation  and  others  charge  therefor.  It  would  seem  desirable  foi~ 
central-station  companies  to  furnish  the  first  installation,  as  welt 
as  renewals,  for  the  sake  of  having  customer  use  a  type  and 
efficiency  of  lamp  selected  by  them.  Many  companies  to-da>^ 
furnish  free  installation  of  arc  lamps  and  Nernst  lamps,  and  this 
is  a  more  liberal  policy  than  will  be  necessary  for  the  installation 
of  incandescent  lamps.  F.  W.  Willcox. 

We  believe  it  good  practice  to  furnish  the  first  installation 
of  lamps,  together  with  the  usual  allotment  of  spare  lamps  for 
renewals.  J.  W.  C,  E,  E.  I.  Co.,  Boston. 

The  first  installation  of  lamps  should  be  furnished  free  if 
renewals  are  free,  because  it  insures  lamps  being  of  proper  volt- 
age and  consequently  good  service  at  the  most  critical  time  in  the 
company's  relation  with  its  customers.  Percy  Ingalls. 

I  think  it  good  policy  to  furnish  the  6rst  installation  of 
incandescent  lamps  free,  as  by  doing  so  I  think  the  company 
would  be  able  to  obtain  many  more  customers  than  otherwise. 
F.  C.  S.,  Malden  Electric  Co. 

For  reasons  given  in  S  2,  namely,  to  get  the  right  lamps  for 
the  right  voltage  so  as  to  satisfy  the  customer,  the  first  installa- 
tion of  incandescent  lamps  should  be  free. 

Van  Rensselaer  Lansingh. 


We  believe  it  to  be  good  practice.        Alex.  J.  Campbell. 

(Concurrent  opinions  expressed  by  Andrew  F.  Hai^,  F. 
ToBEY.  Jr..  E..A.  M..  N.  Y.  Ed.  Co.,  J.  L.  Moore.  J.  J.  Cagney, 
W.  E.  H..  H.  A.  Str-Mtss.  J.  J.  Gaffney.1 


This  depends  on  the  rate, 
yes ;  if  nine  cents,  no. 


If  20  cents  per  kilowatt -hour. 
L.  W,  Greene. 


We  think  that  the  customer,  if  in  a  residence,  should  stand 
part  of  the  first  installation,  and  we  chai^  10  cents  for  each 
lamp  installed.  C.  K.  Munns. 
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The  first  installation  of  lamps  should  be  considered  as 
luch  a  part  of  the  fixtures  as  the  shades.  Sell  customer  lamps 
I  cost  and  see  that  he  has  the  right  voltage  to  start  with. 

E.  R.  French. 

Not  unless  competition  warrants  it ;  then  call  it  advertising. 
W.  W.  Fuller. 

Not  unless  they  want  to  pay  customer  for  new  business. 

G.  P.  BULLIS. 

No.  C.  E.  Inman. 

L.  W,  Emerick. 

S  4.  Shonld  g:ood  lamps  letnmed  by  caBtomers  be  exchanged 
id  given  out  again  or  should  the  customers  be  required  to  return 
ily  poor  lamps  ? 

By  all  means  exchange  the  lamps,  although  superficially  per- 
ct ;  otherwise  you  are  almost  certain  to  antagonize  your  cus- 
mer,  and  this  must  be  avoided.  If  the  lamps  are  "good"  they 
ji  be  handed  out  to  other  and  less  exacting  consumers. 

J.  J.  Cagney. 

There  should  be  no  restriction  placed  on  customer's  returning 
mps.  He  should  be  allowed  to  return  lamps  as  often  as  he  likes, 
e  company  protecting  itself  on  the  lamps  returned  by  photo- 
etering  and,  after  cleaning,  reissuing  all  that  are  good. 

F.  W.  WlLLCOX. 

Exchange  all  lamps,  test  them  and  reissue  the  good  ones. 
J.  L.  Moore. 

(Practically  concurrent  opinions  expressed  by  Douglas  P. 
,ORRi50N,  F.  ToBEY,  Jr.,  E.  R.  French,  Percy  Incalls,  W.  E. 
.,  J,  W.  C,  E.  E.  I.  Co.  OF  Boston,  H.  A.  Strauss,  Van  Rens- 
XAER  Lansingh,  T-  J.  Gaffney,  C.  E.  Inman,  L,  D.  Nord- 
HUMj  Andrew  F.  Hall.) 

See  answer  to  S  2.  L.  W,  Greene. 
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Ordinarily,  any  lamp  that  is  good  enougfa  to  he  pws  ■■ 
again  U  too  good  to  be  taken  in  exchange,  nnkss  ike  pane 
saiisfying  the  customer  is  of  onusual  importance.    A  good  ;■ 
i>  to  try  these  lamps  before  the  customer,  as  in  manv  cases 
will  recognize  that  lamps  arc  good  enough  to  be  kept  is  ^ 
and  will  not  necessitate  renewal.  L.  W.  Eimii*-^ 


(_>nly  I>iirne(i-fjut  and  xery  dim  lamps  should  be  ( 
Customers  should  be  required  to  return  only  bumed-ont  lanifie     Jfar 
exchange,  and  if  dim  lamps  are  to  be  replaced  company's    in- 
Hpedor  will  call  and  exchange  them  if  thought  necessary. 

A.  O.  Furn. 

It  in  presumed  that  only, poor  lamps  should  be  retonipL-^  ^ 


■A, 


\ 


Alt  returned  lamps  should  be  tested  and  those  not  actuaQy 
inav  lie  used  again  :  the  others  may  be  employed  for  statioa  woffc.     " 
E.  A.  M.,  N.  Y.  Ed.  Ca 

8  5.     Shonld  free  lamp  renewals  he  delivered  by  the  company 
or  ouitomen  be  required  to  send  old  lamps  in  for  exchange  T 

Uamps  should  be  delivered  to  the  customer  wherever  pos- 
sible, for  ihe  reasons  that  a  better  service  can  thereby  be  r 
laincd  with  more  satisfaction  to  the  customer  and  there  is  less  - 
chance  of  lamps  being  given  to  wiring  contractors  or  dealers-^ 
when  they  are  delivered  to  the  customer.  I 

Douglas  P.  Morrison.  ( 


Our  experience  shows  that  the  company  should  deliver  frci-^  " 
lamp  renewals.  Hesidcs  being  .ip]ireciated  by  ihe  customer  i""  -« 
betters  the  service  and  increases  the  sale  of  current  inasmuch^* 
as  all  sockets  are  kept  filled  and  ready  for  use  at  all  times,  anc=/ 
niso  gives  the  company  a  chance  to  inspect  the  customer's  prem-  — 
ises  and  keep  tab  on  the  general  conditions,  as  to  poor  wiring^", 
additional  lights  and  theft  of  current;  saying  nothing  of  the  sat- 
isfaction to  be  had  by  the  lady  of  the  house  in  pounding  the 
"Renew  Uoy"  for  the  high  bills,  jK>or  service,  and  other  mis- 
doings of  Ihe  company,  as  she  is  pleased  to  call  it.     E.  C.  Deal. 


S— LAMPS 
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'  I  tliink  this  depends  a  good  deal  on  local  conditions.    I  think 

it  is  well  for  a  company,  where  it  covers  a  good  deal  of  area, 
to  have  local  agencies  wherein  bills  can  be  paid  and  wherein  a 
stock  of  lamps  can  be  kept,  which  will  make  it  very  convenient 
for  customers  to  go  to  renew  lamps.  1  think  these  agencies 
can  be  established  in  rehable  places  at  a  very  small  cost,  and  it 
will  tend  to  bring  customers  to  the  agents  themselves,  and  also 
form  a  good  advertising  medium  for  the  company, 

F.  C,  S.,  Malden  Electric  Co. 

A  number  of  companies  are  delivering  lamp  renewals  to  their 
customers.  A  number  of  spare  lamps  (forming  a  fixed  propor- 
tion to  the  number  of  lamps  installed)  are  delivered  in  paste- 
t»ard  boxes  by  wagon  once  a  month,  when  customer  is  allowed 
to  replace  the  old  or  burned-out  lamps  with  lamps  from  the 
spares,  the  only  requirement  being  that  he  return  lamp  for  lamp. 
The  wagon  on  its  rounds  replaces  the  old  box  of  lamps  with  a 
new  box.  In  smaller  cities  and  towns  a  force  of  boys  could  be 
employed  periodically,  say  two  or  three  times  a  year,  to  do  the 
work  at  a  minimum  of  expense.  F.  W,  Willcox. 


The  answer  to  this 


i  givt 


in  my  answer  to  S  2. 
Van  Rensselaer  Lansingh. 


Believe  it  better  to  deliver  the  free  lamp  renewals  at  a  cus- 
tomer's premises.  This  insures  frequent  changing  of  the  lamps, 
giving  the  customer  better  lighting  and  enables  the  company  to 
know  with  reasonable  certainty  that  these  free  lamp  renewals 
are  being  used  by  its  own  customers  and  not  elsewhere. 

Alex.  J.  Campbell. 


We  are  endeavoring,  with  encouraging  results,  to  educate 
the  public  to  send  exhausted  lamps  to  district  lamp  rooms.  Our 
consumers'  contracts  specify  that  we  will  "supply,"  not  "deliver," 
good  lamps  in  exchange  for  exhausted  ones.  Among  the  bene- 
ficial results  accruing  are  the  removal  of  liability  for  damages 
caused  on  consumers'  premises,  reduction  in  number  of  lamp 
renewals,  reduction  and  ultimate  elimination  of  expenditure  for 
delivery.  J.  J.  Cagnev 
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In  business  districts  free  lamp  renewals  should  be  delivered 
periodically,  as  customers  are  more  likely  to  send  in  a  complaint 
of  poor  service  than  a  basket  of  lamps  for  exchange.  In  resi- 
dence districts  the  customer  should  send  them  in  or  notify  the 
company  when  he  is  ready  to  have  lamps  exchanged.  This, 
because  it  is  not  desirable  to  have  lamp  men  going  through  resi- 
dences. Percy  Ingalls. 


On  a  large  system  we  believe  the  only  satisfactory  way  is  to 
deliver  lamps  by  regular  route  or  schedule  to  the  premises  of  the 
customer,  taking  his  receipt  for  new  lamps  and  receiving  the 
burned-out  tamps  in  exchange. 

J.  W.  C.  E.  E.  I.  Co.,  BosTOi 


We  make  free  delivery  of  renewal  lamps  upon  request 
the  customer,  and  exchange  at  our  lamp  bureau  new  for  old 
lamps  delivered  by  such  customer, 

The  Brooklyn  Edison,  E,  W.  Phillips, 


f4 

St  6^^ 


In  suburban  districts  deliver  lamps  on  request  or  have  man 
cover  the  district  at  regular  intervals  and  exchange  lamps.  If 
office  is  near  business  centre  exchange  lamps  sent  in  and  also 
deliver  on  request  by  telephone  or  otherwise.  Never  refuse  to 
exchange  lamps  often  for  good  customers,  as  often  many  of  the 
lamps  returned  can  be  used  again.  E.  R.  French. 


Customers  should  be  required  to  return  old  lamps  for  re- 
newals.    This  mutual  exchange  is  good  for  the  business  outside 
the  actual   monetary   consideration,   and  you   will  always 
something  interesting  even  in  the  exchange  of  lamps. 

F.  D.  Sampsow 


iide        A 
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The  larger  companies  should  deliver  the  lamps  to  the  cus- 
tomers, but  in  the  smaller  companies  where  they  can  not  afford  _ 
special  teams  for  this  work  we  think  the  customer  should  bes" 
required  to  send  the  old  lamps  in  for  exchange.  W.  E.  H. 

{Practically    concurrent     opinions    expressed     by     H.    A. 
Strauss,  E.  A.  M..  N.  Y.  Ed.  Co.) 
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It  is  good  practice  for  a  lighting  company  to  make  a  semi- 
I   annual  inspection  and  rcnc-wal  of  lamps  on  its  system,  the  cus- 
tomers returning  lamps  that  need  changing  in  the  meantime. 

Edison  Ill'g  Co.  of  West  Chester. 

'  Deliver  renewals  when  requested,  and  do  not  wait  for  the  re- 

I  C]uest  if  you  know  they  are  needed.  F.  Tobey,  Jr. 

Customers  should  be  required  to  return  old  lamps  for  ex- 
«:hange.  A.  O.  Fretz. 

LuDwiG  Kemper. 


S  6.  Where  incandeBcent  lampB  are  installed  and  renewed 
free,  is  it  the  praotice  to  fnmiBh  extra  lamps  so  that  the  oon- 
samer  can  replace  burned-out  or  dim  lamps  1 


Yes,  to  tlie  extent  of  20  por 


t  extra  lamps. 

E,  A.  M.,  N.  Y.  Ed.  Co. 


It  is  good  practice  to  allow  customers  to  have  some  extra 
lamps  to  use  in  case  of  burned-out  lamps.  The  number  allowed 
depends  upon  circumstance.  J.  J.  Gaffney. 

The  practice  of  leaving  spare  lamps  with  customers  in  paste- 
board boxes  is  growing  and  is  desirable,  as  it  enables  customer 
to  keep  all  his  sockets  iamped-up,  thus  promoting  fullest  use  of 
service;  to  keep  all  dim  lamps  replaced  with  good  ones,  thus 
promoting  fullest  satisfaction  of  service.  F.  W.  Willcox. 

In  stores  and  large  buildings  it  is  well  to  have  a  few  spare 
lamps.  In  residences,  a  lamp  can  usually  be  borrowed  from  one 
part  of  the  house  to  replace  a  burned-out  lamp  in  another  part 
until  the  burned-out  lamp  can  be  exchanged.  Extra  lamps  about 
a  house  get  lost  or  broken.  E.  R.  French. 

Where  the  rule  is  adopted  that  lamps  are  installed  and 
renewed  on  a  customer's  premises  only,  and  not  at  the  office 
(and  this  rule  seems  a  good  one),  it  is  practically  necessary  to 
leave  the  customer  some  extra  lamps.  Alex,  J.  Campbell. 


S— LAMPS 

A  certain  number  of  extra  lamps  can  well  be  left  with  each 
customer  and  he  be  held  responsible  for  them.  This  because  it  is  a 
great  convenience,  and  without  them  there  is  an  occasional  loss 
of  revenue.  Percy  Ingalls. 

It  is  the  practice  of  this  company  to  furnish  extra  lamps, 
about  10  per  cent  of  the  total  installation,  so  that  the  c 
can  replace  dim  or  burned-out  lamps  when  desired. 

The  Brooklyn  Edison,  E.  W.  Phillips. 
W.  E.  H. 

If  the  company  maintains  a  department  for  seeing  that  old 
lamps  are  constantly  renewed  and  that  the  service  is  kept  up  to 
a  high  standard,  it  will  not  be  necessary  to  furnish  extra  lamps. 
In  case,  however,  the  service  is  not  so  kept  up,  it  would  be 
desirable  to  furnish  extra  lamps  so  as  to  aid  the  customer  in 
every  possible  way  to  be  satisfied  with  the  service  given. 

Van  RGNSSEL.'iEfi  Lansingh, 


I  Only  in  show-window  lighting  should  extra  lamps  be  left  for 

consumer  to  replace  those  dim  or  burned  out.  G.  H.  Cushman. 

No ;  furnish  only  the  actual  requirements. 

H.  A.  Strauss. 

Do  not  favor  furnishing  extra  lamps  to  customers  unless  they 
arc  willing  to  pay  for  them.  Lamps  are  sure  to  be  lost  in  the 
hands  of  most  customers. 

Edlson  Ill'g  Co.  op  West  Chester. 
LuDwiG  Kemper. 


No;  such 


1  practice  would  invite  theft  of  current. 

J.  J.  Cagnev. 


First  installation  should  be  charged  to  customer,  in  which 
case  he  can  provide  himself  witli  as  many  extra  lamps  as  he 
desires,  obtaining  free  renewals  thereafter.  This  will  prevent  an 
unreasonable  number  of  extras  being  provided. 

L.  W.  Emerick. 
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We  furnish  extra  lamps  for  the  convenience  of  customers. 

C.  E.  In  MAN, 

J.  W.  C,  E.  K.  I.  Co,  OF  Boston. 

United  Elec  Lt,  Co. 

Andrew  F.  Hall. 

S  7.  Sa  yos  famiBli  fint  inatallation  of  Heridian  lamps  and 
Teaewala  free  T  If  so,  how  do  renewal  costs  compare  with  tlie  cost 
of  renewing  ordinary  incandeacent  lamps  on  the  same  basis  1 

We  supply  Meridian  lamps  and  renewals  free  of  charge.    We 

also  provide  three  and  five-light  clusters  free  of  charge  for  store 
lighting,  and  by  so  doing  have  been  able  to  compete  with  gas  arcs. 
Considering  the  revenue,  we  think  the  slight  additional  cost  of 
renewals  worth  while.  United  Elec.  Lt.  Co. 

Renewals  of  Meridian  lamps  are  furnished  free  by  large 
numbers  of  lighting  companies.  The  renewal  costs  are  some- 
what higher  than  standard-plain  lamps,  with  which  Meridian 
lamps  should  not  be  compared,  as  the  Meridian  lamp  is  an  excep- 
tional lamp,  being  a  round  bulb,  frosted  and  generally  tipless. 
The  renewal  cost  of  the  new  GEM-filament  Meridian  lamp,  con- 
suming loo  watts  and  giving  50-cand!e-power.  is  on  the  average 
0.7  cent  per  kilowatt-hour,  which  is  well  below  that  of  the  regu- 
lar i6-cp  3. 1 -watt  frosted  lamp.  The  new  General  Electric  high- 
efficiency  incandescent  units,  while  not  so  artistic  in  appear- 
ance, will  match  the  Meridian  lamp  in  light  distribution  and 
efficiency   at  a   very   much   reduced   renewal   cost. 

F.  W.  Wi[Lrnx. 

We  charge  for  first  Meridians  net  and  renew  free. 

Andrew  F.  Hall. 

First  installation  of  Meridian  lamps  supplied  by  the  cus- 
tomer, but  renewals  furnished  free  by  company.  Renewal  costs 
about  50  per  cent  in  excess  of  that  for  ordinary  lamps. 

J.  W.  C,  E.  E.  1.  Co.,  Boston. 

No.  We  charge  difference  in  cost  between  standard  !6-cp 
lamp  and  Meridian  lamp.  G.  P.  Eullis. 
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No ;  we  furnish  only  ordinary  clear  lo-cp  or  i6-cp  lamps  with 
ordinary  installation.  J.  J.  Cagney. 

We  do  not  furnish  free  installation  or  renewals  of  Meridian 
lamps.  LuDWiG  Kemper. 

The  cost  of  renewals  of  Meridian  lamps  has  been  exceedingly 
high  with  us;  they  seem  to  give  poor  service  for  the  current  con- 
sumed. 

Edison  Ili.'g  Co.  of  West  Chester, 

No.     Too  expensive.  E.  R.  Fkench. 

S  8.  What  is  the  best  way  of  marking  incandescent  lamps 
for  the  purpose  of  identification  ? 

When  negotiating  your  lamp  contract,  stipulate  that  candle- 
power  of  lamps  and  initials  of  your  company  be  etched  on  same 
while  in  process  of  manufacture ;  this  seems  to  be  the  best  method, 
and  benefits  will  accrue  therefrom  in  many  unanticipated  direc- 
tions. J.  J.  Cagney. 

Lamps  may  be  marked  for  identification  of  sizes  by  scratch- 
ing a  figure  with  a  sharp  awl  on  lamp  top  or  contact  plate.  This  is 
very  convenient  when  candle-power  tags  are  lost. 

Edison  Ill'g  Co.  of  West  Chester. 

The  best  way  I  know  of  is  to  mark  date  on  base  of  lamps 
when  first  put  on  line.  A.  O.  Fretz. 

Have  name  etched  in  the  glass  near  the  base. 

E,  A.M..  N.Y.Ed.  Co. 

Lamp  manufacturers  should  mark  on  glass  in  some  way 
the  initials  of  the  central  station  or  customer.  We  have  lamps 
returned  to  us  that  are  very  difficult  lo  recognize. 

F.  D.  Sampsom. 

8  9.  When  a  company  furnishes  first  installatioa  of  iaoRS- 
descent  lamps  and  famishes  renewals,  the  lamps  at  all  timea  being 


the  property  of  the  company,  does  the  valne  of  the  lamps  on  the 
lines  represent  a  permanent  asset,  the  same  as  arc  lamps,  meters, 
etc.,  owned  by  the  company? 

The  lamps  on  the  line  certainly  represent  an  asset,  the  value 
of  which  depends  upon  the  number  of  lamps  installed. 

Edison  Ill'g  Co.  of  West  Chester. 

If  regularly  renewed  when  exhausted  they  should  represent 
an  asset  of  about  6g  per  cent  of  their  original  cost. 

J.  J.  Cagney, 

Yes.  Andrew  F.  Hall. 

E.  A.  M.,  N.  Y.  Ed.  Co. 

Yes :  subject  to  a  very  high  factor  of  depreciation. 

H.  A.  Strauss. 

The  incandescent  lamp  has  rather  too  low  a  second-hand 
value  to  justify  carrying  it  as  an  asset  on  the  balance  sheet  or 
ledger.  The  cost  of  collecting  lamps  once  installed  would  prob- 
ably offset  their  value.  Ralph  R.  Laxton. 

8  10.  Do  yon  find  it  advisable  to  loan  incandescent  lamp 
oluten  freel    What  is  yonr  policy  in  regard  to  arc  lamps? 

Incandescent  lamp  clusters  and  arc  lamps  are  furnished  free, 
and  remain  property  of  company.  E.  R,  French. 

We  believe  it  pays  to  furnish  arc  lamps  to  customers  free, 
also  clusters,  where  they  will  be  installed  for  permanent  use. 
Edison  Ill'g  Co.  of  West  Chester. 

Free  clusters  have  resulted  in  a  handsome  increase  of  busi- 
ness. We  also  loan  arc  lamps,  and  in  small  stores  the  results 
favor  the  cluster  as  giving  a  fixture  on  which  one  or  more  lamps 
will  be  used  every  night,  where  an  arc,  on  account  of  its  greater 
cost,  would  be  reserved  for  Saturdays  and  special  occasions. 
Pkrcy  Ingalls. 


If  I  loaned  dusters  free  I  would  cut  out  the  arc-lamp  ques- 
tion,   1  think  clusters  are  more  satisfactory,  cheaper  to  install  and 
maintain,  and  the  investment  is  not  so  heavy  as  with  arc  lamps. 
F.  M.  Vander  Voort. 


No;  owing  to  the  various  accessories  that  may  be  required. 
in  the  shape  of  extension  rods,  shades,  canopies  and  finish  of  metal 
parts,  the  practice  of  loaning  incandescent  clusters  is  likely  to 
prove  rather  expensive. 

Arc  lamps,  on  the  contrary,  being  of  standard  finish  and  con- 
struction, do  not  meet  the  above  objection  and  should  be  furnished 
free.  E.  A.  M.,  N.  Y.  Ed.  Co. 


We  do  not  loan  incandescent  lamp  clusters  free,  biit  we 
loan  arc  lamps  free  of  cost.  Ludwig  Keuper 


The  practice  of  loaning  incandescent  lamp  clusters  coiild 
not  be  countenanced  on  a  large  system.  For  arc  lamps  we 
charge  regular  incandescent  rate  plus  $i.oo  per  month  for  rental 
and  attendance  on  lamps.  J.  J.  Cagney. 


lea  I 

iild  i 


We  have  not  yet  thought  it  policy  to  carry  investment  aij 
incandescent  lamp  clusters,  furnishing  them  free  to  customers. 
as  these  devices,  as  a  rule,  do  not  cost  very  much,  and  it  is  no 
hardship  on  customers  to  purchase  them,  especially  as  they  can 
be  used  generally.  Our  policy  in  regard  to  arc  lamps  is  to  fur- 
nish the  lamp,  maintain  it  and  keep  it  trimmed  free  of  charge; 
tbnugh  if  customers  desire  to  purchase  and  own  the  lamps  them- 
selves, we  have  no  objection  to  their  doing  so. 

T.  H.  T.  &  L.  Cn. 

We  furnish  arc  lamps  and  trim  them  free  of  cost  to  cus- 
tomers.   All  lamps  on  meter  basis.  F.  D.  Sampson. 

Arc  lamps  furnished  free.  ANonrw   F    E!  \i.l. 


8  11.    If  yon  do  not  fnrnith  Nemst  lamps  free,  how  do  yoo 
charge  for  the  lamps,  and  how  for  the  maintenaaeel 
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Nemst  lamps  supplied  only  in  case  of  regular  contract  signed 
by  the  customer.  In  such  cases  lamps  are  furnished  and  main 
tained  without  cost  to  the  customer. 

J.  W.  C,  E.  E.  I.  Co.,  Boston. 

We  furnish  and  maintain  Nernst  lamps  free  to  customers 
On  term  contracts.     As  this  class  of  business  has  only  recently  , 
t>«en  started,  some  details  have  not  yet  been  decided. 

Dudley  Fabrand. 

We  furnish  Nemst  lamps  free  and  also  maintain  them.  Think 
"t^iis  is  wrong.  Experience  would  indicate  that  the  consumer 
^Kliould  pay  for  the  lamp  and  that  a  charge  of  $I.oo  per  month 
is  necessary  to  cover  maintenance  and  other  costs. 

James  Milne. 


We  furnish  all  Nemst  lamps  free,  and  always  keep  them  in   ' 
T-epair,  they  being  put  out  under  regular  contract  with  a  minimi 
xate   of   30   hours   per   month   at    16   cents;   excess   current,   4 
■«:ents.  E.  F.  Phillips, 


S  12.  As  a  matter  of  policy,  in  districts  where  a  meter  rate 
prevails,  is  it  advisable  to  introduce  or  encourage  the  ase  of 
ouniom,  tantalam  or  other  high-efficiency  lampi,  even  when  these 
are  to  be  snpplied  by  the  cnstomer  ? 

Yes.  Everything  should  be  done  to  make  electricity  econom- 
ical to  use.  The  incandescent  mantle  did  not  injure  the  gas 
business  even  temporarily,  and  was  ultimately  of  inestimable  value 

to  it.  J.   S.  CODMAN. 


We  believe  it  is  advisable,  as  a  matter  of  policy,  to  introduce 
and  encourage  the  use  of  any  lamp  that  will  enable  customers  to 
reduce  their  bills.  By  so  doing  you  will  always  have  a  satisfied 
customer,  who  in  turn  will  secure  other  customers  for  you, 

T.  H.  T.  &  L.  Co. 

The  introduction  of  almost  any  novelty,  be  it  a  lamp  or  appli- 
ance of  any  nature,  that  will  serve  to  popularize  electric  service 
while  not  introducing  disturbing  or  detrimental  elements,  should 
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be  good  policy  at  all  times,  notwithstanding  the  fact  ihat  the 
initial  consumption  may  not  be  very  considerable. 

J.  J.  Caghey. 
(Practically  concurrent  opinions  expressed  by  E.  A.  M.,  N. 
Y.  Ed.  Co.,  Warren  Partridge,  C.  E.  Inman.) 

We  believe  that  anytliing  tending  to  increase  efficiency  of 
lamps  or  similar  devices  should  be  encouraged,  on  the  ground 
that  the  business  resulting  will  increase  both  in  the  aggregate 
and  the  income  from  the  unit  of  capacity  installed. 

L.  W.  Emerick. 

Yes — on  the  principle  that  the  cheaper  you  can  sell,  the 
more  you  will  sell.  H.  A.  Strauss. 

I  think  it  is  good  policy  to  encourage  the  use  of  any  means 
that  will  give  the  maximum  service  at  the  minimum  cost  or 
the  most  conveniences  at  (he  same  or  less  price. 

S.  S.  Ingman. 

Yes;  anything  within  reason  to  encourage  and  extend  the  use 
of  electric  current  by  competition  in  price  as  well  as  quality  of 
service  with  other  illuminants.     It  is  always  good  policy  to  dis- 
abuse the  public  mind  of  the  idea  that  electricity  is  "expensive" 
Ralph  R.  Laxton. 

Yes,  certainly.  When  consumers  learn  that  they  can  get 
twice  the  amount  of  light  for  the  same  amount  of  money,  or 
nearly  so,  ihey  will  use  enough  more  light  to  keep  their  bills  at 
about  the  same  figure,  and  the  new  business  gained  by  adver- 
tising cheap  light  will  put  the  balance  on  the  right  side  of  llie 
ledger.  E.  A.  Vaughan, 

Percy  Ingalu;. 

8  13.  Should  iocandeicent  icries  stnet  lamps  b«  left  in  the 
•ooket  ontll  they  born  oat,  or  be  replaced  at  predetenniBcd  in- 
tumlit 

We  have  an  installation  of  some  3000  series  incandescent 
lamps  in  one  of  the  plants  with  which  the  writer  is  connected. 
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We  have  patrolmen  who  cover  these  lamps  every  night  and  we 
leave  it  to  them  to  determine  when  a  lamp  is  dim  and  replace 
same  before  burning  out.  In  our  experience,  lamp  breakage 
covers  50  per  cent  or  more  of  all  renewals,  and  the  writer  ha3 
known  months  where  it  has  run  as  high  as  80  per  cent;  con- 
sequently, the  percentage  of  lamps  that  are  left  on  for  a  number 
of  hours  is  very  low.  The  writer  thinks  that  it  is  much  better  to 
replace  under  any  conditions  before  they  bum  out,  to  give  proper 
service,  F.  C.  S.,  Malden  Electric  Co. 

With  the  present  types  of  street  series  incandescent  lamps  it 
has  been  desirable  to  replace  the  blackened  lamps  at  periodic 
intervals  lo  insure  a  clear  lighting  service.  With  the  new  GEM- 
filameiit  high -efficiency  street  series  lamps,  however,  such  require- 
ments will  not  be  necessary,  as  the  lamps  will  not  decline  below 
their  useful  candle-power  during  their  life.      F.  W.  Willcox. 

We  inspect  our  street  lamps  every  night  and  replace  all  dim 
lamps.  LuDwiG  Kemper. 

Good  street-lighting  service  can  not  be  maintained  unless 
lamps  are  replaced  as  soon  as  they  become  sufficiently  blackened 
to  attract  attention,  J,  W.  C,  E.  E.  I.  Co.,  Boston. 

J.  J.  Gaffney. 
J.  L.  Moore. 

I  should   replace  the  lamp  at  predetermined  intervals  and 
have  the  change  take  place  before  lamp  is  condemned  by  the  city 
authorities.    Cities,  like  individuals,  appreciate  good  service. 
J.  H.  Enright, 

Replace  all  incandescent  street  lamps  as  soon  as  tJ^ey  show 
too  great  a  loss  in  candle-power.  As  a  rule,  you  are  only  fulfilling 
ycmr  contract  in  doing  this;  but  aside  from  that  it  is  a  form  of 
advertising.  F-  Tobey,  Jr. 

Incandescent  street  lamps  should  be  renewed  before  they 
bum  out.  Street  lighting  is  a  sample  of  the  company's  product 
which  every  one  sees.  Percy  Ingalls. 
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I  be  at 

I  woul 

I  and  I 


We  have  tried  both  methods  and  find  the  proper  tiling  to  Jo 
is  to  leave  the  lamp  in  circuit  until  it  turns  black  or  burns  out. 
Let  your  inspector  renew  black  lamps  in  the  daytime  and  burned- 
out  ones  at  night.  E.  C.  Deal. 

The  city  electrician  or  engineer  may  always  be  depended  upon 
to  call  for  renewals  when  lamps  become  dim.  J.  J.  CagNev.  i 

Renew  all  lamps  at  predetermined  intervals,  say  every  900  ^ 

or  1200  hours.    If  high- efficiency  lamps  are  used,  with  good  regu-  ^ 

lation  they  will  burn  out  before  they  depreciate  ver>-  much  in  ^ 

candle-power.                                                    Beacon  Light  Co,  i 

S  14.  With  ft  plant  coatftining  direot-oonnected  oniti,  200-  — 4 
kilovatt  capacity,  coal  $2.30,  what  should  be  the  cost  each,  pcf^^n 
month,  for  12  Bcriei  alternating  street  lights,  450-watt  arc  lampiT^P*  i| 

I 
With  a  simple  automatic  high-speed  engine.  2O0-kilowatC»"  ^ 
capacit>-,  operating  but  twelve  450-watl  arc  lamps,  the  engine  i^^  1$ 
operating  at  a  very  inefficient  load — 50  per  cent  or  less — and  wilF  -W' 
require  I3  to  15  pounds  of  coal  per  kilowatt-hour ;  make  it  i^I_Ji 
pounds  and  it  will  require  $2.55  per  lamp,  per  month,  for  fue'^^d. 
to  operate  these  lamps  on  the  basis  of  4000  lamp-hours  per  year  ~, . 
at  the  price  vmi  qiinie  for  coal  and  ('15  cents  per  lamp  pe«"  r 
month  for  oil,  waste,  carbons,  globes,  repairs,  interest  and  depre-  ^- 
ciation,  making  a  total  of  $3.20,  What  other  charges  should  1 
added  depends  on  the  conditions  this  service  would  create  in  th« 
operation  of  the  plant.  If  this  set,  engine  and  dynamo,  shoulc^ 
have  to  run  on  other  service,  or  could  be  utilized  for  othe:^ 
service  at  the  same  time,  so  as  to  improve  the  load  factor,  th^^ 
conditions  would  be  altered  just  that  much.  S.  S.  Incman, 

With  coal  at  $2,35  per  ton,  $60  per  year  will  cover  the  cost 
of  burning  and  maintaining  one  450-watt  lamp,  twelve  hours 
per  day  for  one  year.  Sixty  dollars  is  the  cost,  and  must  not 
be  accepted  in  any  sense  as  a  commercial  rate.  The  selling  rate 
would  necessarily  vary  with  installation  cost  of  lines,  apparatus, 
and  so  forth.  W,  W.  Fulleb, 
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S  16.  What  height  above  the  street  level  do  yon  consider 
mt  satisfactory  for  incandescent  lamps  in  snbarban  districts 
nvily  shaded  by  trees! 

Twelve  feet.  The  writer  does  not  know  of  a  fixture  at  the 
resent  time  on  the  market  that  will  compare  in  artistic  appear- 
ice  wilh  the  post  fixture  used  for  gas  or  vapor  mantle  lamps, 
T  the  reason  that  the  only  proper  method  of  incandescent  light- 
g  for  streets  requires  that  the  lights  should  not  be  less  than  four 
■  five  feet  out  into  the  street.  I  think  the  electric  people  are  the 
ily  ones  who  have  taken  advantage  of  this  better  method  of 
fhting,  consequently  the  design  of  the  fixture  has  never  met 
e  straight-post  fixture  of  the  incandescent  gas  lamp. 

F.  C.  S.,  Malden  Electric  Co. 

Twelve  feet.  If  trees  interfere  at  this  height  they  can 
lually  be  trimmed  out.  Beacon  Light  Co. 

Twelve  to  14  feet,  and  lengthen  the  fixtures  to  compensate 
■r  bushy  shade-trees.  F.  M.  Vander  Voort. 

Twelve  to  15  feet.  J.  L.  Moore, 

Our  practice  is  from  13  lo  15  feet,  according  to  conditions. 
J.  W.  C.  E.  E.  L  Co.,  Boston. 

Usually  the  safety  of  the  lamp  and  fixture  would  require 
lat  it  be  placed  14  and  15  feet  from  the  ground,  and  that  is  high 
lOugh  for  illumination.  F.  Tobey,  Jr. 

Fifteen  feet.  F.  Ellwood  Smith. 

E.  R.  French. 

For  25-cp  series  lamps  15  feet  clear  from  street. 

H.  E.  Ryder. 

Sixteen  feet  gives  satisfactory  results ;  where  necessary,  drop 
>wn  to  14  feet.  W.  W.  Fuller. 

From  15  to  18  feet.  J.  J.  Cagney. 
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Eightet 


if  not,  i6  feet. 

Andrew  F.  HaluJ 


Twenty  to  22  feet. 


L.  W.  Greene." 


S  16.     Has  anything  been  done  to  give  the  fixtnres  used  for 
incandescent  street  lighting  a  more  artistic  appearance  so  that 

they  will  compare  favorably  ■with  the  best  fixtures  used  for  gas  4 
or  vapor  mantle  lamps  T 

Have  recently  undertaken  the  problem  and  are  now  working  jj 

up  several  styles  of  new  fixtures  with  the  idea  of  improving  the  ^J 

artistic  appearance  of  our  street- lighting  system.  J 

J.  W.  C,  E.  E.  I.  Co.,  Boston.  | 

There  are  several   neat  and  strong  street   fixtures  on  the  ^i3tt 

market,  which  can  be  bought  for  a  very  reasonable  price,  I 

Beacon  Light  Co.  J 

J.  J.  Cagney.  \ 


S  17.     Where  series  arc  lamps  are  installed  on  mast- 

Dsing  Cntter  pulleys,  what  has  proved  the  best  method  of  seonr 

isp  the  end  of  the  rope  to  prevent  meddlers  from  releasing  thes-"^ 
lampT 

Replace  the  lamps  up  to  the  required  height,  then  cut  tli=^ 
rope  or  chain  off  about  six  feet  above  the  ground ;  that  is,  cut  of£-J 
the  part  now  used  for  tying  and  lowering  purposes.    Make  up  a^^ 

ring  or  link  in  end  of  rope  or  chain,  then  bolt  a  catch  or  substan 

tial  hook  to  side  of  pole,  the  required  height,  for  fastening  pur — — 
poses. 

This  method  will  be  found  the  most  satisfactory  remedy  for" 
breaking  up  or  discouraging  meddlers ;  in  addition,  it  will  sav^ 
[  one-half  the  cost  of  rope  renewals,  and  about  one-half  the  time 

I  required  to  lower  and  raise  lamps  when  trimming.     Of  course, 

I  trimmers  must  carry  a  short  lowering  rope  with  a  snap-hook  on 

I  end.    Replace  ropes  with  chain.  W.  W.  Fuller. 

I  Fletcher 


Fletcher  lock  windlass  will  prevent  lamp  from  coming  down. 
.Andrew  F.  Hall 


Fasten  to  a  cleat,  to  be  reached  only  by  a  short  ladder  or 
rom  a  wagon.  F.  Tobev,  Jr. 

A  small  self-acting  lock  arrangement  seems  most  feasible. 
J.  J.  Cagney. 

Cutter's  pole  lock  is  a  satisfactory  device,  and  it  should  be 
icated  not  less  than  eight  feet  from  the  ground  to  prevent  pass- 
rs-by  from  handling  it  without  making  a  special  effort  to  do 
).  F,  M.  Vander  Vooet. 

The  lock  used  with  the  Phiibrook  mast-arm  has  proved  very 
itisfactory.  F.  Ellwood  Smith. 

J.  W.  C,  E.  E.  I.  Co.,  Boston. 

By  using  Cutter  patent  pulleys,  the  lamps  remain  suspended 
ven  if  rope  is  released.  We  raise  the  rope  on  pole  eight  or  nine 
eet  and  fasten  1.5-inch  ring  in  end  to  slip  over  lag-bolt  and 
nable  trimmer  to  hook  hand-line.  W.  D.  Jennings. 

Take  a  rope  thimble,  make  up  on  the  end  of  the.  rope  a  long 

ye-bolt,  flattened  so  the  thimble  will  go  over  the  eye,  drive  the 
olt  into  the  pole  and  put  a  good  brass  lock  in  the  eye.  You 
an  get  of  your  hardware  man  four  or  five  dozen  locks  with  a 
lozen  keys,  one  of  which  will  fit  all  of  the  locks.  That  is  the  best 
tiethod  I  have  found.  L.  W.  Greene. 

S  18.  What  particular  method  of  sxupendiag  and  iusalating 
1  series  commercial  arc  lamp  and  the  service  wires  to  it,  secures 
he  greatest  protection  from  accidents  and  damages  caused  by 
min  and  vindl 


We  use  a  high-voltage  insulator  between  the  hanger-board 
ind  the  arc-lamp  cable  that  supports  the  lamp.  Wires  that  run 
o  the  lamp  run  directly  from  glass  insulators  to  the  spreader  on 
he  arc-lamp  hanger-hoard.  Wc  have  had  no  trouble  with  this 
nethod  of  suspension  when  same  has  been  properly  installed. 
ffe  have  used  most  entirely  the  Cutter  high-voltage  insulator  for 
mtiniber  of  years  and  have  had  no  trouble  thus  far  with  same. 
F.  C.  S.,  Malden  Electric  Co. 
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In  this  city  we  have  fifty-one  arc  lamps  suspended  in  the  man- 
ner illustrated  in  Figure  i.  A  guy-wire  is  stretched  diagonally 
across  the  street-corner  and  the  lamp  is  hung  in  the  centre  of 
the  crossing  by  an  insulating  hanger.  This  hanger  removes  the 
strain  of  the  wires  from  the  binding-posts  of  the  lamp  and  gives    , 
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aiuple  insulation  from  the  ground,  even  in  the  worst  sleet  stornu, 
The  fact  ttiat  lamps  are  not  lowered  for  trimming  makes  the 
wires  less  likely  to  break.  In  six  years  we  have  not  bad  i 
wire  break  at  a  lamp  that  was  suspended  in  this  n 


udvi;   lujL   oau  a      ■ 


I  i8 


S— LAMPS 


273 


Our  method  of  trimming  is  something  novel,  we  believe.  At 
least  our  tower-wagon  is.  We  use  the  rig  illustrated  in  Figures 
2  and  3.  This  wagon  was  designed  and  built  here  in  our  shop. 
We  believe  thai  this  system  of  trimming  has  the  following  advan- 
tages over  the  drop-hanger  method : 

1st — It  is  cheaper,  because  we  save  the  cost  and  maintenance 
of  so  many  hangers. 


4 
4 


2nd — Quicker.  The  writer  has  traveled  ten  miles  and 
trimmed  fifty  enclosed  arc  lamps  in  four  and  one-half  hours. 

3rd — -Safer.  If  a  lamp  must  be  handled  when  the  current 
is  on,  the  ladder  is  ample  insulation  for  the  trimmer;  no  wires 
break  and  there  is  nothing  within  reach  of  meddlers. 

A.  G.  Fulton. 

A  substantial  crane  with  wires  carried  through  the  pipe-arm 
has  proved  very  durable  with  us, 

J.  W.  C,  E.  E.  I.  Co..  Boston. 
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Absolute  cutouts  on  all  lamps.     Where  line  is  opened  for 
lamp  loop,  cast-iron  breaker-arms  should  be  used  with  flat  duplex 
rubber-covered  cable  connected  to  cutouts  by  Mclntire  sleeves. 
W.  D.  Jennings. 

S  19,  What  is  the  best  insulator  to  use  as  a  break  knob  oa 
commercial  serieB  arc  lamps  in  the  suspension  T 

Cutter's  high-voltage   porcelain   insulator, 

W.  D.  Jennings. 
J.  W.  C,  E.  E.  I.  Co.,  Boston. 

S  80.  What  is  the  best  insulator  to  use  on  a  T-iron  to  sup- 
port the  leading-in  and  leading-out  wires  to  a  series  oommeroial 
arc  lampi 

S  21.  Does  the  placing  of  spark  gaps  across  series  arc  lamp 
terminals  absolutely  prevent  the  burning  out  of  lamp  coils  during 
lightning  storms  T 

Probably  not  absolutely,  but  the  number  of  burnouts  without 
spark  gaps  would  be  materially  increased,         W,  D.  Jennings, 

It  would  be  too  much  to  say  that  anything  absolutely  prevents 
burnouts  from  lightning.  I  should  prefer  individual  arresters 
well  grounded  to  a  spark  gap  across  lamp  terminals. 

Ralph  R,  Laxton. 

8  22.  What  actual  life  per  trim  ii  being  obtained  from  the 
different  types  of  alternating  and  direct-current  series  enolo<ed-aro 

lamps T     State  maker;   alternating   or   direct   current;   amperes; 
length  and  size  of  carbons;  average  number  of  carbons  per  trim. 

We  average  78  hours  6.6  ampere  General  Electric 
alternating  lines,  carbons  9-inch  by  0.5-inch.  One  upper 
carbon  makes  lower  for  next  trim.  Andrew  F.  Hall. 

About  90  to  95  hours  on  Westinghouse  7.5-ampere  series  arc 
lamps,  0.5-inch  by  lo-inch  carbons.  R.  N.  Kimball, 
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We  use  General  Electric  series  alternating,  6.6-ampere  arc 
lamps,  but  run  tliem  at  seven  amperes.  We  have  no  trouble  get- 
ting lOO  hours'  life  from  o. 5-inch  by  12-inch  carbons.  We  arc 
using  170  of  these  lamps  for  street  lighting.       W.  H.  Fellows. 

With  General  Electric  5-ampere  series  cnclosed-arc  lamps. 
we  are  getting  an  average  life  per  trim  of  80  hours.  Car- 
bons are  12-inch  by  0.5-inch.  United  Elec.  Lt.  Co. 

Ninety  to  95  hours  from  o.s-inch  by  9.5-inch  carbons  in 
General  Electric  66-cycle  arcs  on  series  circuit. 

F.  M.  Vander  Voort. 

We  get  60  hours  per  trim.  Lamps  are  General  Electric 
alternating  series  enclosed,  6.6-ampere,  carbons  0.5-inch  by  9.5- 
inch.  W,  W.  Fuller. 

We  are  using  General  Electric  constant-current,  6.6-ampere 
series  arcs  on  streets.  The  average  life  is  about  84  hours,  but  we 
have  reached  as  high  as  92  hours  per  trim  without  trouble. 

The  Color-mx)  Springs  Elec.  Co. 

One  hundred  and  ten  hours,  with  Westinghouse  alternating 
series,  60-cycle,  6.6-ampere,  r2-inch  lower,  7-inch  upper,  0.5-inch 
diameter,  L.  W.  Greene. 

General  Electric,  form  6,  6.6-ampere,  series  alternating -cur- 
rent, with  No.  29-A  inner  globe.  No.  8  outer  globe,  open-base, 
Electra  carbons;  upper,  0.5-inch  by  12-inch;  lower,  0.5-inch  by 
6-inch.  Average  longest  burning  for  total  number  of  lamps,  91 
hours.  Trim  lamps  regularly  once  per  week.  Waste  slight  com- 
pared to  advantages.     One  12-inch  carbon  per  trim. 

F.  D.  Sampsok.  j 


One  hundred  and  twenty-five  hours  for  the  direct-curreoti* 
6.6-ampere  12-inch  by  0.5-inch  carbon  G.  E.  lamp ;  100  hours  for 
the  alternating-current  6.6-ampere  12-inch  by  0.5-inch  carbon 
G.  E.  lamp.  J,  W.  C,  E.  E.  L  Co.,  I 
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General  Electric  alternating-current,  6.6-ampere,  9.5-inch  by 
0.5-inch  carbons.  Actual  life:  minimum,  78  hours;  maximum, 
83  hours.  W.  D.  Jennings. 

We  use  the  G.  E.  alternating-current  7.5-ampere,  enclosed- 
arc  lamps.  Average  life  of  carbons  is  119  hours.  Carbons 
measure  12  inches  by  0.55  inch.    Columbia  carbons. 

J.  J.  Gaffney. 

S  23.  (a)  What  is  the  average  breakage  of  inner  globes  t 
(b)  What  is  the  minimum  f 

Our  average  breakage  for  400  lamps  last  year  was  10.5  per 
cent  per  month.  W.  H.  Fellows. 

We  average  for  4000-hour  service,  five  inner  globes  per 
lamp.  United  Elec.  Lt.  Co. 

(a)     2925  hours,     (b)     2250  hours.        J.  J.  Gaffney. 

Two  globes  per  lamp  per  year.  A.  O.  Fretz. 

Twenty-five  per  cent.  Andrew  F.  Hall. 

In  our  case  (a)  three  globes  per  anntmi.  (b)  Two  globes 
per  anntmi.  We  have  one  Fostoria  light  opal,  that  has  burned 
5130  hours,  but  it  is  a  "freak."  F.  D.  Sampson. 

Two  and  one-half  inner  globes  per  lamp  per  year  is  a  fair 
average.  One  and  one-half  inner  globes  per  lamp  per  year,  a 
minimum  figure  for  usually  favorable  conditions. 

J.  W.  C,  E.  E.  I.  Co.,  Boston. 

(a)  Average  breakage,  three  and  one-half;  (b)  minimum 
breakage,  three.  W.  D.  Jennings. 


S  24.  What  is  the  power  factor  of  the  vanoos  aystenu  of 
(a)  alternating-cTirrent  arc  lamps  (series) ;  (b)  of  constant-onr- 
rent  regulators;  (c)  of  complete  systems  of  various  makesT 

A  station  load  limited  to  alternating-current  arc  lamps  will 
show  average  power  factor  of  about  70  per  cent. 

H.  A.  Straui 

Eighty-four  per  cent  as  power  factor  for  the  lamps. 

J.  W.  C,  E.  E.  I.  Co..  Boston. 

8  25.  What  saccess  have  you  had  with  the  flaming  arc  com- 
pared with  open  and  enclosed  arcs  ? 

Owing  to  the  excessive  first  cost  of  flaming  arc  lamps  and 
the  short  life  and  great  cost  of  the  carbons  as  well  as  instruction 
by  the  insurance  authorities  to  install  them  for  outside  use  only; 
aside  from  the  aversion  of  first-class  establishment  to  the  use  of 
such  glaring  light,  the  flaming  arc  has  met  with  small  perma- 
nent success.  E.  A.  M.,  N.  Y.  Ed.  Co, 

S  26,  Do  yon  find  the  aro  lamp  as  popular  as  formerly  in 
pushing  new  business  ?  Is  your  percentage  of  growth  or  the  num- 
ber of  arc  lamps  connected  as  great  as  of  incandescent  lamps? 

The  arc  lamp  is  undoubtedly  a  great  producer  of  new  busi- 
ness, particularly  for  outside  illumination,  as  it  leads  up  to  addi- 
tional equipments  inside  later  on.  The  number  of  arc  lamps  con- 
nected does  not  equal  that  of  incandescents,  owing  to  the  broader 
field  enjoyed  by  the  latter.  E.  A.  M.,  N.  Y.  Ed.  Co. 

Our  arc  load  is  about  one-fifth  of  our  total  lighting  load. 
About  five  years  ago  it  was  about  half  and  half. 

W.  H.  Fellows. 

Meridian  and  Nernst  lamps  are  taking  the  place  of  arc  lamps 
I  to  a  large  extent,  E.  R.  French. 

I  I  would  not  push  the  arc  lamps  at  all,  as  better  illumination 

I  can  be  obtained  from  high- efficiency  incandescents,  Nernst  tamps 
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or  clusters.    The  light  is  steadier,  and  goods  examined  appear 
as  they  will  at  the  purchaser's  home.         F.  M.  Vander  Voort. 

No.  The  cost  of  current  on  a  meter  basis  for  arc  lamps 
is  rather  high  and  the  appreciation  of  this  fact  on  the  part  of 
customers  inclines  them  to  prefer  some  means  of  lighting  that 
will  enable  them  to  keep  their  bills  within  smaller  limits,  even 
though  the  actual  efficiency  of  the  lamps  may  not  be  as  good  as 
that  of  the  arc.  L.  W.  Emerick. 

The  commercial  arc  lamp  is  now  and  will  probably  always 
be  a  commanding  factor  in  the  illuminating  field.  While  it  is 
not  so  extensively  used  as  formerly,  due  to  increased  window 
illumination  by  incandescent  lamps  for  artistic  and  decorative 
effects,  inside  and  outside  Nernst  lamps,  inside  high-efficiency 
lamps  and  illuminated  signs — our  records  indicate  a  continued 
growth.  The  percentage  of  increase  is  2.6  per  cent;  much  less 
than  that  of  incandescent  lamps. 

The  Brooklyn  Edison,  E.  W.  Phillips. 

No.  Metalized-filament  lamps,  Meridian  lamps  and  Nernst 
lamps  are  deservedly  popular  for  interior  illumination. 

W.  D.  Jennings. 

There  are  so  many  devices  more  ornamental  and  susceptible 
of  more  artistic  and  effective  distribution  than  the  arc  lamp  that 
I  think  its  use  as  an  interior  illuminant  will  be  somewhat  re- 
stricted. Ralph  R.  Laxton. 

No.  G.  H.  CUSIIMAN. 

*S  27.    Is  the  electric-arc  or  the  gas-arc  lamp  better  for  dis- 
cerning colors? 

The  electric-arc  light,  properly  corrected,  is  superior  to  the 
gas-arc  light  for  discerning  colors.         E.  A.  M.,  N.  Y.  Ed.  Co. 

The  electric  arc  has  a  decided  advantage  in  this  respect.  The 
enclosed  electric  arc  with  clear  globes  is  rather  blue  for  the  best 
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color  selection.  By  the  use  of  proper  enclosing  globes  and  dif- 
fusing shades  coated  with  material  having  a  high  selective  absorp- 
tion for  violet,  the  color  can  be  corrected  to  a  degree  of  whiteness 
that  can  not  be  approached  by  the  gas  arc,  which  ranges  from 
greenish- white  to  greenish-yellow  in  color,  depending  upon  the 
make  and  age  of  the  mantles. 

An  ob]«;t  can  not  appear  whiter  than  the  light  which  falls 
upon  it.  Therefore  so-called  white  materials  appear  as  pale  green 
or  greenish -yellow  under  gas  arcs,  and  it  is  very  difficult  to  dis- 
tinguish whites  from  pale  greens  or  greenish -ye  Hows  or  to  differ- 
entiate between  shades  of  this  class  differing  slightly  from  each 
other.  Blues  and  violets  suffer  to  the  greatest  extent  under  the 
gas  arc. 

There  appears  to  be  more  or  less  misunderstanding  as  to 
what  is  meant  by  "white  light"  and  we  frequently  observe  day- 
light and  simlight  confused.  Sunlight,  before  it  enters  the 
earth's  atmosphere,  is  white.  Light  waves  are  scattered  inversely 
as  the  sixth  power  of  the  wave  length,  therefore  the  short  blue 
and  violet  waves  are  separated  by  particles  of  moisture,  smoke  or 
dust  suspended  in  the  atmosphere,  thus  producing  the  blue  sky. 
With  the  short  waves  separated  the  sun  appears  more  or  less 
yellow,  changing  from  orange  to  even  red  under  certain  condi- 
tions of  haze  and  smoke,  particularly  when  the  light  passes 
through  approximately  32  atmospheres  just  after  rising  or  before 
disappearing  below  the  horizon. 

Yellow  lights  are  occasionally  referred  to  as  possessing  day- 
light qualities  because  they  are  of  sunlight  color.  We  do  not, 
however,  use  yellow  sunlight  direct.  The  diffused  blue  skylight 
combines  with  the  direct  light  of  the  sun  and  forms  daylight,  that 
is,  the  re-united  white  light,  hence  arises  the  misconception 
referred  to.  W.  D'A.  Ryan. 

For  almost  all  classes  of  work  where  it  is  desired  to  get  the 
same  effect  from  colored  goods  as  by  daylight,  the  electric  arc 
is  by  far  preferable  to  the  gas-arc  lamp,  as  the  gas-arc  lamp, 
even  with  the  modern  yellowish-white  mantel,  has  nevertheless 
3  distinctly  greenish  liuge.  It  is  desirable,  however,  always 
to  select  the  colored  goods  in  a  light  the  same  as  that  under 
which  they  are  to  be  used.     For  example,  when  buying  a  piece 
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goods  for  evening  wear,  where  the  chances  are  strong  that  it 
ill  be  used  under  incandescent  light,  such  goods  should  be 
lected  in  a  room  lighted  by  incandescent  lights  and  not  in  a 
om  lighted  by  daylight,  arc  light,  or  any  other  kind,  as  the 
lor  value  of  the  same  may  be  entirely  altered  by  the  color  of 
e  light  under  which  it  is  used. 

Van  Rensselaer  Lansingh. 

The  electric  arc  is  the  better.  Try  it  especially  on  patterns 
ith  white  backgrounds.  Look  at  shades  of  blue  and  orange  in 
lylight  and  then  compare  at  night  with  gas-arc  and  electric  arc. 

F.  D.  Sampson. 

The  electric  arc.  J.  W.  C,  E.  E.  L  Co.,  Boston. 

W.  D.  Jennings. 
• 
We  find  the  gas-arc  better  than  the  alternating  enclosed  arc 
r  discerning  colors.  W.  H.  Fellows. 

S  28.  What  candle-power  of  incandescent  street  lamp  is  the 
ost  adyantageons  from  an  operating  standpoint  ? 

The  25-cp  lamp  is  a  good  standard  and  is  of  best  advantage 
om  an  operating  and  extension  point  of  view. 

C.  C.  Gartland. 

We  use  2S-cp  lamps  for  street  lighting.  Have  over  1000  on 
ir  circuits.  E.  R.  French. 

Twenty-five  candle-power.  F.  Ellwood  Smith. 

Thirty-two  candle-power.      J.  W.  C,  E.  E.  L  Co.,  Boston. 

S  29.  Has  any  one  of  the  varions  candle-powers  of  incan- 
»oent  lamps  used  for  street  lighting  predominance  enongh  to  be 
lUed  standard! 

We  always  advise  to  use  32-cp  lamps  when  arc  lamps  are 
3t  wanted.  We  consider  i6-cp  lamps  too  small  to  give  satisfac- 
>ry  street  light.  Ludwig  Kemper. 


282  S— LAMPS  S  30 

From  information  obtained,  I  should  judge  that  the  25-q) 
lamp  predominates,  but  could  hardly  be  called  standard.  The 
writer  thinks  that  the  so-cp  lamp  would  be  a  better  standard  to 
use.  F.  C  S.,  Malden  Electric  Co. 


The  demand  occurs  principally  for  lamps  of  25,  30,  40  and 
50  candle-power,  with  a  majority  of  25  candle-power. 

F.  W.  WiLLCOX. 


Unfortunately,  no.  J.  W.  C,  E.  E.  I.  Co.,  Boston. 

S  30.  What  is  the  best  2000-cp  arc  lamp  suitable  for  a 
direct-current  series  arc  system  for  street  lighting  using  a  Westeni 
Electric  arc  dynamo  (60-lt)  which  can  be  adjusted  to  from  7  to 
10  amperes! 

Double-carbon  Brush  arc  lamp.  W.  D.  Jennings. 

Thomson-Houston  open-arc  lamp.  G.  H.  Cushman. 


S  31.  Where  the  voltage  variation  ranges  from  90  to  115 
(largest  variation  in  daytime)^  what  lamp  would  you  recommend 
for  general  use  as  reg^ards  wattage  and  voltage  t  Meter  system  is 
used. 


You  have  no  riijht  to  permit  a  variation  in  voltage  of  90  to 
115.  You  should  install  a  voltage  regulator;  then  adopt  the 
most  economical  lanii>  your  system  can  use.  Both  the  Tirrill  regu- 
lator, made  by  the  General  Electric  Company,  and  the  Belknap, 
made  by  the  Portland  Company,  are  instruments  capable  of 
regulating  to  within  two  per  cent.  You  will  then  be  able  to  adopt 
any  voltage  within  your  range  that  you  find  the  most  suitable, 
and  a  3.5-watt  lamp  will  be  found  very  satisfactory. 

J.  R.  Cox. 


31  S— LAMPS  283 

Use  3.5-watt  lamps  of  voltage  slightly  lower  than  the  aver- 
B^c  line  voltage,  between  5  and  10  p.  m.,  when  most  lights  are  in 
se.  Warren  Partridge. 


One  hundred  and  twelve  volts,  3.5  watts  per  candle-power, 
should  recommend  something  to  be  done  to  improve  the  voltage, 
he  writer  thinks  this  entirely  uncalled  for. 

F.  C.  S.,  Malden  Electric  Co. 

I  would  recommend  more  copper  in  line  and  some  voltage 
igulators  on  machines  and  feeders.  F.  W.  Willcox. 

• 

Use  iis-volt,  3.S-watt  lamp;  you  will  get  better  life  and  per- 
>rmance.  You  couldn't  use  a  higher  efficiency  lamp  with  varia- 
3n  as  mentioned,  and  a  lower  one  would  be  rather  bad  upon 
)ur  customer  in  two  ways — his  bills  would  be  increased  and  his 
fht  would  be  no  better.    Can't  you  regulate  a  bit  better? 

F.  D.  Sampson. 

The  64-watt  lamp  at  105  volts.  H.  A.  Strauss. 

Such  excessive  range  of  voltage  as  noted  would  prevent 
ly  kind  of  good  service.     Better  improve  the  regulation  than 
talk  about  voltage  or  wattage  of  lamps. 

J.  W.  C,  E.  E.  I.  Co.,  Boston. 

Use  a  lamp  of  3.5  watts  per  candle-power  and  of  voltage  that 
nearest  to  the  voltage  at  maximum  load.    In  connection  with 
e  above  question  I  would  recommend  the  installing  of  an  auto- 
atic  voltage  regulator.  F.  W.  Bullock. 

If  impossible  to  correct  the  variation  in  voltage,  use  lamps  of 
)ltage  as  near  as  possible  to  the  average  voltage  maintained 
iring  the  hours  when  the  lamp  load  is  heaviest.  3.5-watt  lamps 
ith  free  renewals  would  seem  fairest  to  your  meter  customers. 

Ralph  R.  Laxton. 
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S  32.  In  what  proportion  does  increase  or  decrease  in  Tolt^ie 
of  circuit  oyer  or  under  that  of  lamps  in  service  effect  consump- 
tion! 

The  variation  in  life  of  lamps  and  average  consumption  wiA 
increase  and  decrease  in  voltage,  is  given  in  the  attached  table  : 

TABLE  SHOWING  VARIATION   IN   LIFK  WITH   VARIATION  IN  VOLTAGE   AND 
CORRESPONDING   VARIATION   IN   AMPERES,    OHMS,    WATTS 

AND   WATTS   PER   CANDLE 


Per  Cent 

Per  Gem 

Per  Cent 

Per  Cent 

Per  Cent 

Percent 

Percent 

Volts 

Life 

C.P. 

Amperes 

Ohms 

Wat3 

W.P.C. 

111  3 

10 

187.8 

Z12.6 

99-77 

126.5 

<^7-3 

108.4 

JO 

155-7 

108.6 

99.84 

"7-7 

75-5 

106.  a 

30 

1391 

106.3 

99  89 

112. 8 

8.-5 

104.7 

40 

128.6 

1U4.2 

99  9^ 

109.6 

85.3 

«o3  5 

50 

121 .0 

103.5 

99-94 

107.2 

88  6 

t02  6 

60 

ii5-t 

X02.6 

99-955 

«o5  3 

91.5 

IOI.8 

70 

no. a 

Z0Z.8 

99-97 

103.6 

94.0 

101. 2 

83 

106.4 

10Z.2 

9998 

102.3 

96.1 

100.5 

90 

102.9 

100.5 

99-99 

101. 0 

98.3 

too.o 

100 

100. 0 

xoo  0 

100.00 

xoo.o 

100  0 

99  5 

no 

97-4 

99.5 

zoo. 0075 

99  0 

zoi.8 

99  I 

IJO 

95. a 

r. 

100.015 

98.2 

103.3 

q8.8 

>3o 

93- 1 

100.02 

97-4 

104.7 

98.4 

140 

91.2 

98.3 

100.0275 

96.7 

to6.z 

98.1 

150 

89.6 

98.0 

100.0325 

96.0 

107.3 

97.8 

i6o 

88  0 

97  7 

ZOU.0375 

95  4 

108.5 

97  5 

170 

86.6 

97-4 

100.0425 

94-8 

109.6 

Q7.a 

180 

85.1 

97.1 

100.0475 

94.3 

110.8 

q6.q 

100 

83  7 

96  8 

100.05^5 

93-7 

11.1.0 

v/'.f' 

.•tX> 

8.'.=; 

«/»•> 

100.055 

93-2 

»«3  3 

F.  W.  WiLLCOX. 

S  33.  What  is  the  actnal  life  of  16-cp,  3.5-watt  and  3.1-watt 
lamps  nsed  on  metered  systems  with  a  connected  load  of  from 
5000  to  10,000  lamps  ? 

Using  3.5-\vatt  lamps  on  a  metered  system,  and  having  fol- 
lowed the  policy  of  giving  lamp  renewals  to  all  meter  customers, 
since  Tanuan*  i,  1905,  we  find  that  the  actual  life  of  lamps 
renewed  ranges  between  750  and  900  lamp-hours.  We  have  about 
9000  lamps  connected  load.  Bristol  Gas  and  Elec.  Co. 

Xo  lamp  will  work  economically  over  1000  hours,  and  the 
average  life  is  more  in  the  neighborhood  of  600  hours. 

E.  A.  M.,  N.  Y.  Ed.  Co. 


Wiih  careful  test  made  at  ejcactly  normal  voltage,  it  will 
be  found  that  the  average  life  of  the  present  i6<p,  lOO- 130- volt. 


E3.l-w.p,c.  lamp  is  approximately  800  hours,  and  the  i6-cp,  3.5- 
i«.p.c.  iio-130-voIt  lamps  about  1500  hours.     F.  W.  Willcox. 

S  34.  Will  it  shorten  the  life  of  an  ordinary  inoandeaoent 
liamp  to  bum  two  in  series  on  a  circuit,  the  voltage  of  which 
ii  twice  thftt  of  a  single  lamp? 

It  should  not  shorten  the  life,  provided  the  lamps  are  selected 
for  uniform  amperage  and  the  sum  of  the  volts  of  the  two 
lamps  equals  the  voltage  of  the  circuit.  F.  W.  Willcox. 

S  35.  What  are  the  weak  points  of  renewed  lamps  T  So 
Ftiiey  ninally  have  a  long  life?  Do  they  lose  their  candle-power 
npidly  T 

8  36.  A  16-cp,  110-volt  lamp  that  was  turned  ofT,  suddenly 
flzploded.    Can  you  give  a  cange  for  the  explosion? 

S  37.  What  are  your  rules  governing  the  first  installation 
lUd  renewal  of  incandescent  lamps? 

The  first  installation  of  lamps  is  furnished  free  and  20  per 
cent  additional  for  renewals,  E.  A.  M.,  N.  Y.  Ed.  Co. 

We  supply  the  first  installation  of  lamps  and  renew  same  free 
[o£  charge.  This  includes  Meridian  lamps,  as  well  as  common 
ihmps.  United  Elec.  Lt.  Co. 

We  furnish  first  installation  and  renewals  and  insist  on  not 
letting  them  burn  too  long.  A  black  lamp  is  very  unsightly  and 
ivasteful.  Walter  Flint. 

Sell  first  installation  of  lamps  at  200*Iot  price  each.    Renew 
^ree  of  cost  upon  presentation  of  burned-out  or  blackened  lamps. 
F.  D,  Sampson. 

The  first  installation  of  incandescent  lamps  paid  for  by  con- 
sumer, and  renewals  furnished  free  by  company  on  return  of 
unbroken,  burned-out  lamps,  or  unbroken  lamps  badly  blackened 
by  service.  T.  H,  T.  &  L.  Co. 
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Our  company  charges  for  the  first  installation  of  lamps  at  the 
rate  of  25  cents  per  lamp  for  standard  i6-cp  lamps,  and  then 
renews  the  lamps  free  as  long  as  the  meter  is  kept  in  use. 

Bristol  Gas  and  Electric  Ca 


Customers  pay  first  installation ;  we  furnish  renewals. 
H.  D.  Larbabee. 
A.  R.  MacKismon. 
A.  Peters. 


S  38.    What  is  the  cost  of  operation  of  the  Cooper  Hewitt 
lamp  as  compared  with  that  of  incandeBcent  arc  lig:IitingT 


Cooper  Hewitt  lamp,  type  K,  45  inches  long,  for  3.5  amperes 

direct  current,  700-cp  perpendicular  to  tube,  or  575-cp  mean  hemi- 
spherical, without  reflector,  and  1200-cp  mean  hemispherical  with 
reflector,  consumes  364  watts  on  104-volt  circuit  and  385  watts 
on  lio-volt  circuit.  Tube  guaranteed  4300  hours,  but  not  to 
exceed  one  year.  Cost  of  maintenance  and  labor,  1.  e.,  tube  and 
labor  of  exchanging  tube,  is  $12  per  year.  Cost  of  current  in  this  1 
time  at  five  cents  per  kilowatt-hour  for  4300  hours  is  $78.26.    I 

Therefore  combined  current  and  maintenance  cost  per  candle- 
power  per  year  ^ 

For  smaller  direct-current  lamps  and  alternating-current  lamps,  j 

ratios  are  about  in  proportion,  I 

Incandescent  arc  lighting  (enclosed  arc)   5-ampere,  direct-  \ 

current,  mean  hemispherical  candle-power  260,  with  opalescent  * 

inner  and  no  outer  globe,  average  watts  413  for  series  circuit  and  . 
S20   for   multiple   circuit    fi04   volts),    (sec  Electrical    World, 

February  17,  1906).  test  made  by  electrical  testing  laboratories.  ] 
city  cost  of  maintenance,  labor,  et  catera,  with  150  hours  retrim- 

ming  =  $5- 16  per  year.     Cost  for  current  for  this  time,  4300  ^ 

hours  at  5  cents  per  kilowatt-hour  =  $88.80  for  series  rumiing  | 


r)uHl$ill.8b  for  multiple  running;  therefore,  combined  current  and 
I  tnainteDance  cost  per  year  per  candle-power  = 
[  tB8.8o  +  t5-i6  ^  $<iT^So_+|5.ib  ^ 

Therefore,  it  costs  about  three  to  six  limes,  or  two  and  one-half 
to  five  times,  as  much  to  run  an  enclosed  arc  as  il  does  to  operate 
a  Cooper  Hewitt  lamp  for  the  same  light,  varying  with  the  con- 
ditioas.  Percy  H.  I'homas. 

Lamp  for  lamp,  the  current  consumption  is  about  equal. 
The  cost  of  Cooper  Hewitt  renewals,  however,  places  the  oper- 
ating cost  far  above  that  of  the  enclosed-arc  lamp. 

E.  A.  M.,  N.  Y.  Ed.  Co. 

S  39.  Have  mercury  arc  rectifiers  proved  satisfactory  on 
leries  arc  cironitsl 

1   understand   not.  A.   Peters. 

Mercury  vapor  converters  can  be  used  satisfactorily  for  oper- 
ating series  direct-current  arc  lamps,  but  up  to  the  present  time 
the  data  on  such  circuits  in  commercial  operation  is  meagre, 
Percy  H.  Thomas. 

Mercury  arc  rectifiers  are  proving  very  satisfactory  on  arc 
circuits.  The  large  installation  in  Portland,  Ore.,  is  a  good 
example.  Chas.  W.  Stone. 

They  have  at  four  amperes,  but  we  have  heard  of  no  cases 
of  larger  amperage.  W.  D.  Jennings. 

S  40.  What  is  the  quality  of  the  light  of  arc  lamps  supplied 
by  mercury  arc  rectifier  as  compared  with  that  of  lamps  supplied 
by  constant-ciUTent  generators  t 

The  quality  of  the  light  from  direct-current  lamps  supplied 
from  mercury  vapor  converters  is  good  if  the  controlling  appa- 
ratus is  properly  designed.  The  operation  of  such  direct-current 
arc  lamps  is  very  much  superior  as  regards  flicker  to  that  from 
25-cyc!e  alternating-current  arcs.  Percy  H.  Thomas. 
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Assuming  the  same  arc  lamps  in  both  cases  there  ia  do 
choice.  W.  D.  Jennings. 

From  a.  theoretical  point  of  view  it  would  seem  that  the 
lamps  supplied  with  current  from  constant-current  generators 
should  have  a  slight  advantage  in  volume  of  light  over  lamps 
supplied  with  rectified  current,  particularly  at  low  frequency.  If 
any  difference  exists,  however,  it  is  within  the  range  of  photo- 
metric accuracy  and  not  within  the  range  of  visual  detection,  from 
experiments  to  date.  W.  D'A.  Ryan. 


S  41.     Setoribe  any  syBtem  of  flaming  a 
iitioB  peonliar  to  a  system  of  this  kind. 


X,  giving  ohanotn^ 


The  term  "llame  arc"  is  applied  to  a  number  of  foreign  lamps 
of  the  open-arc  type  operated  with  small  impregnated  carbons, 
generally  arranged  so  as  to  draw  a  horizontal  arc.  During  the 
past  three  years  a  number  of  tests  have  been  conducted  on  these 
so-called  fianie-arc  lamps  and  electrodes,  including  Blondcl,  Sie- 
mens, Excello,  Conradty,  Bremer  and  Electra. 

Under  laboratory  conditions,  when  operated  without  globes, 
the  efficiency  of  these  electrodes  runs  anywhere  from  0.25  to  0.5 
watt  per  mean  spherical  candle-power.  In  order  to  cut  down  the 
intrinsic  brilliancy  and  improve  the  distribution,  it  is  customary 
to  operate  with  opal  globes.  This,  however,  greatly  reduces  the 
light,  due  possibly  to  high  selective  absorption  of  the  glass  for 
yellow  rays  and  partial  exclusion  of  air  from  the  arc,  and  to  some 
extent  toial  reflection  on  the  inside  of  the  globe  due  to  high  loca- 
tion of  the  arc.  When  operated  two  in  series  on  i  lo-volt  circuits, 
under  practical  conditions,  including  steadying  resistance,  the 
efficiencies  varied  0.5  to  0.9  watt  per  mean  spherical  candle- 
power  for  the  electrodes  giving  yellow  light. 

It  was  found  with  the  red  flame  electrodes  the  light  was 
reduced  about  25  per  cent  and  with  the  white  electrodes  about  50 
percent 

The  weak  points  of  the  flame  arcs  in  their  present  form  are 
high  maintenance  cost— <luc  to  expensive  short-life  electrodes — 
high  intrinsic  globe  brilliancy,  unsteadiness,  fumes  and  poor  dis- 
tribution.   For  obvious  reasons,  the  light  is  not  suited  for 
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lighting  and  the  distribution  is  not  proper  for  street  illumination. 
At  the  present  time  it  appears  to  be  mostly  used  for  spectacular 
or  advertising  purposes.  I  do  not  think  that  this  lamp  can  be 
regarded  as  a  permanent  advance  in  the  art,  particularly  for 
American  practice.  Foreign  practice  is  no  criterion.  It  will  be 
just  as  difficult  to  introduce  short-life  lamps  having  high  mainte- 
nance cost  in  this  country,  where  carbons  and  labor  are  high  and 
the  cost  of  current  relatively  low,  as  it  is  to  introduce  the  enclosed- 
arc  lamp  in  Europe,  where  the  cost  of  carbons  and  labor  is  low  and 
current  relatively  hi^. 

While  the  question  of  efficiency  is  of  great  importance,  we 
should  consider  that  we  have  passed  through  the  experience  of 
replacing  thousands  of  open-arc  lamps  by  enclosed-arc  lamps, 
giving  about  one-half  the  light,  but  having  the  advantage  of  better 
distribution  and  the  long-burning  feature.  Any  change  in  lighting 
apparatus,  to  be  successful  in  the  American  market,  must  possess 
these  fundamental  advantages  irrespective  of  the  question  of 
efficiency.  W.  D'A.  Ryan. 

S  42.  Is  the  flaming  arc  lamp  making  any  material  inroads 
on  standard  enclosed-ara  lamp  btuineest 

No;  the  lamps  installed  thus  far  have  been  more  in  the 
nature  of  novelties  than  for  any  practical  use. 

E.  A.  M.,  N.  Y.  Ed.  Co. 

S  43.  What  should  be  the  renewal,  from  all  oauaeB,  of 
globes  per  lamp  per  year  on  series  open  street  area  nsing  best 
globes  obtainable? 

Two  globes  where  you  use  clear  glass.  Three  when  opales- 
cent. The  latter  burn  and  become  almost  opaque  when  limited 
to  two  globes  per  year,  even  when  thoroughly  washed. 

F.  D.  Sampson. 

One-half  globe  per  lamp  per  year ;  an  average  easily  obtain- 
able. J.  W.  C,  E.  E,  I.  Co.,  Boston. 

S  44.  We  mn  a  440-valt  line  abont  one-half  mile  for  supply- 
ing four  street  lights,    Four  110-volt  lamps  in  series.    A  record  for 


S4S 


two  years  shows  the  lamp  farthest  away  from  the  station  burns 
out  first,  five  to  one.    Why! 


A  pure  coincidence,  unless  due  to  local  conditions  surround- 
ing the  last  lamp.  J.  W.  C,  E.  E.  I.  Co.,  Boston. 

Wire  touching  trees  or  defective  insulators  between  first 
and  third  lamps.  This  would  shunt  a  portion  of  the  current, 
throwing  additional  pressure  on  the  fourth  lamp. 

Beacon  Light  Co, 


To  me,  the  most  probable  cause  seems  to  be  the  existence 
of  slight  ground  on  the  line  between  generator  and  first  lamp  and 
the  other  between  third  and  fourth  lamp.    W.  H.  Wolvekamp. 

With  four  incandescent  lamps  in  series,  the  total  resistance 

of  the  line  fixes  the  current  flowing  when  440  volts  are  impressed. 

"Five  to  one."  the  fourth  lamp  has  by  chance  had  the  highest 

resistance,  therefore  more  voltage  than  it  should  normally  take. 

W.  D.  Jennings, 


I 


S  45.  In  connection  with  a  single-phase  electric  railway  it 
is  proposed  to  do  a  lighting  bnsineas.  Is  incandescent  lighting 
satisfactory  at  25  cycles,  and,  since  arc  lighting  is  not  satisfactory 
at  thi>  fteqnenoy,  can  Kemst  lamps  be  ased  with  good  results  t 

The  operation  01  the  Nemst  lamp  on  twentj-five  cycles  is 
the  same  as  on  sixty  cycles  with  the  exception  of  the  glower  life, 
which  is  reduced  to  400  hours  average.  E.  R.  Roberts, 

Low-voltage  incandescent  lamps,  with  consequent  bulkier 
filaments,  will  not  show  current  reversals  as  perceptibly  as  the 
higher-voltage  lamp,  althou^  working  under  one  will  quickly 
fatigue  the  eye.  The  Nemst  lamp,  with  its  even  lai^er  mass 
in  the  glower,  should  give  better  results, 

E.  .\,  M..  N, 


[.  Y.  Ea'^H^ 
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Incandescent  lighting  at  25  cycles  is  generally  satisfactory, 
provided  the  regulation  is  good  and  Jamps  are  always  main- 
tained at  full  pressure.  Should  expect  that  the  fluctuation  in 
voltage  due  to  a  railway  system  would  result  in  lamps  being 
brought  below  normal  voltage  a  considerable  portion  of  the  time, 
under  which  conditions  the  low  frequency  would  probably  be 
noticeable,  J.  W.  C,  E.  E.  I,  Co,,  Boston. 


Incandescent  lighting  with  25  cycles  has  proven  satisfactory 
in  Buffalo  and  other  places. 

It  does  not  work  well  on  high-economy  lamps,  due  to  the  fila- 
ment being  so  fine  it  will  not  retain  the  heat  throughout  an 
entire  cycle,  but  cools  off  on  the  low  points  of  the  current  wave. 
This  causes  the  light  to  flicker.  The  Brooklyn  Edison  Company 
has  a  customer  using  i8o  one-glower,  14  four-glower  and  73 
three-glower  Nernst  lamps  operating  on  25  cycles.  The  lamps 
burn  perfectly  steady  and  are  giving  good  results.  In  general,  I 
would  say  that  the  maintenance  seems  to  be  the  same  on  25  cycles 
as  on  60  cycles.  The  Brckiklyn  Edison,  T,  N.  Hicks. 


S  46.    What  is  the  cost  per  kilowatt-hovr  for  care  and  main- 
tenance of  Nernst  lamps  t 


For  central -station  work  from  0,3  to  0,6  cent  per  kilowatt- 
hour,  depending  on  quantity  in  use  and  local  conditions,  such  as 
rate  of  labor  and  so  forth.  E.  R.  Roberts. 


We  have  kept  careful  record  of  our  service  where  Nernst 
lamp  comprises  the  customer's  entire  service,  and  from  it  we  find 
the  cost  of  maintenance,  including  glower,  renewals,  ballasts, 
and,  in  fact,  the  entire  care  and  maintenance  of  the  lamp,  to  be 
one-half  cent  per  kilowatt-hour.  E.  F.  Phillips. 


L-tenths  cent  per  kilowatt-hour. 

J.  W.  C„  E.  E,  I.  Co,,  Boston. 


S  47.    What  Bhould  be  the  percentage  of  depreciation  chared 
against  Nernat  lamps  ? 


The  same  as  that  charged  for  arc  lamps.      E.  R.  Roberts, 


Twenty  per  cent  plus  regular  maintenance. 

J.  W.  C,  E.  E.  I.  Co.,  Boston. 
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What  is  the  best  way  of  introducing  heating  appli- 


This  company  undertook  the  introduction  of  electric  cooking 
and  heating  apparatus  on  its  system  in  October,  1905,  beginning 
with  daily-paper  advertisements  followed  by  personal  letters  with 
illustrated  descriptive  literature.  An  exhibition  ai)d  demonstra- 
tion bureau  were  established,  and  neat  cards  of  invitation  to  at- 
tend demonstrations  on  fixed  dates  were  mailed  to  each  current 


In  the  meantime  a  woman  canvasser,  assisting, a  specialist  in 

the  outside  work,  was  visiting  the  better  classes  of  residential 
customers  with  samples  of  the  smaller  devices,  encouraging  at- 
tendance at  demonstrations,  and  taking  orders  for  delivery  on 
sale  or  consignment.  Three  employees  have  been  engaged  in 
this  work,  one  inside  and  two  outside,  and  our  records  show 
that  244  pieces,  aggregating  78-kilowatt  capacity,  have  been  sold 
and  connected  to  the  system  during  this  period. 

The  Bhooklvn  Edison,  E.  W.  Fhilu 


ecn  9otd     I 

ianc^^^ni 


We  tliink  the  best  way  of  introducing  heating  appliances  n 
to  send  a  lady  demonstrator  to  the  houses  with  the  goods  and  let 
the  people  have  them  on  two  weeks'  trial.  We  are  doing  this 
successfully.  W.  E.  H. 

Put  flat-irons  out  on  trial.  If  they  stay,  tell  the  ctistomer 
there  are  other  devices  just  as  good.  Percy  Incau^s. 

House-to-house  canvass  among  selected  customers  and  goods 
left  on  trial,  especially  a  flat-iron.  E.  I 


omers  and  goodsii 
Z.  R.  Fren^HBH 
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I  think  that  the  only  way  a  central  station  can  introduce 
heating  apphances  is  to  deliver  appliances  to  the  customer  on 
30  or  60  days'  trial  free.  If  customers  do  not  retain  the  apparatus 
after  this  use,  the  writer  thinks  they  will  never  consider  using 
same.  F.  C,  S.,  Malden  Electric  Co. 

Placing  devices  on  trial  through  the  medium  of  a  practica 
canvasser,  who  shall  personally  see  the  device  installed. 

C.  D.  W.,  N.  Y.  Ed.  Co. 

J.AMES  I.  AyER. 

B.  J.  Denman. 


This  subject,  of  course,  can  not  be  covered  by  giving  any 
particular  way  of  introducing  the  devices.  The  apparatus,  condi- 
tions, et  ccetera.  all  have  a  direct  bearing.  One  of  the  best  ways  of 
introducing  electric  flat-irons  is  to  put  them  out  on  30  days' 
free  trial,  because  the  average  individual  is  entirely  unfamiliar 
with  the  electric  flat-iron  and  does  not  know  how  valuable  and 
how  desirable  a  device  it  is.  The  average  user  will  tell  you  that 
he  would  not  be  willing  to  part  with  a  flat-iron  at  any  price  if 
he  could  not  obtain  another.  They  are  satisfactory  in  every  way, 
are  economicaJ  to  operate,  et  catcra,  so  that  it  seems  that  the  most 
important  point  is  to  bring  their  advantages  directly  to  pros- 
pective customers.  The  quickest  and  the  best  way  is  undoubtedly 
to  put  them  out  on  free  trial  with  the  understanding  that  they  are 
to  be  purchased  at  a  certain  price  or  returned.  There  should 
be  no  further  conditions  at  the  time  of  placing  them.  Many  of  the 
devices  must  be  sold  outright  and  introduced  through  the  medium 
of  solicitors  who  understand  their  business,  in  the  same  manner  as 
you  would  introduce  power  motors,  electric  signs  or  any  other 
current-consuming  device  or  apparatus.  To  bring  about  these 
results  you  must  first  get  your  prospective  customer's  attention  by 
putting  out  printed  matter  or  something  of  that  kind,  say  with  the 
niotithly  invoices.  You  can  then  arouse  his  interest  by  showing 
how  desirable  the  appliance  is,  and  then  create  a  desire  to  pur- 
chase in  his  mind  by  showing  where  it  will  in  some  way  be  Bene- 
ficial to  the  customer  to  install  the  apparatus.  The  result  is  a 
sale,  American  Electrical  Heater  Co. 
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T  2.    Should  heating  appliances  be  sold  at  costt 

I  think  that  heating  appliances  should  under  no  circumstances 
be  sold  at  more  than  cost,  and.  I  feel  tliat  the  company  would 
gain  in  the  end  by  selling  such  apparatus  at  less  than  cost.  From 
my  standpoint  I  believe  an  electric  light  company  is  in  business 
only  to  sell  current.  F.  C.  S.,  M.m.den  Electric  Co. 

There  is  no  particular  reason  why  heating  apparatus  should 
be  sold  at  cost.  If  it  is  sold  at  cost  it  means  that  you  arc  going 
to  conflict  with  other  dealers  who  are  handling  and  selling  the 
goods,  and  thus  arou.se  their  enmity,  or  at  least  avoid  getting  their 
co-operation,  which  is  always  desirable  and  important.  A  device 
should  be  sold  at  a  moderate  cost — not  at  list  price,  but  at  a  small, 
reasonable  advance  over  the  cost.  This  is  desirable  for  several 
reasons. 

Firsl,  the  additional  price  secured  helps  the  central  station  pay 
the  cost  of  introducing  the  goods. 

Second,  it  allows  the  outside  dealer  to  sell  at  a  slight  advance, 
even  though  he  is  compelled  to  quote  a  somewhat  lower  price  than 
he  would  ordinarily. 

Third,  because  a  slight  difference  in  price  has  only  an  indirect 
bearing  on  the  sale  of  the  apparatus. 

It  is  not  likely  that  much  more  material  will  be  sold  ij  sold 
at  cost  than  at  a  slightly  higher  price.  After  all,  it  takes  adver- 
tising, solicitors,  et  cwtera.  lo  introduce  the  material. 

American  Electrical  Heater  Co, 

The  more  appliances  introduced,  the  more  current  will  be 
sold :  the  lower  the  price  of  any  article,  the  greater  the  quantity 
sold ;  and  because  to  a  ven,*  lar^e  extent  it  has  been  the  prac- 
tice of  gas  companies  to  sell  heating  goods  at  cost,  there  are 
many  strong  reasons  for  saying  yes. 

The  addition  of  lo  or  20  per  cent  to  the  purchase  price  is 
frequently  made,  to  cover  transportation  and  other  expenses  ind- 
deiit  to  dcli\-ering  the  goods,  and  the  resulting  price  is  counted  as 
cost.  Wliere  this  practice  is  carried  out.  central  stations  will 
frequently  get  the  co-operation  of  the  dealers  instead  of  their 
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opposition  by  allowing  this  small  margin  over  purchase  price,  and 
in  determining  the  selling  price  it  is  worth  considering. 

James  I.  Ayer. 


They  should  be  sold  at  a  price  which  should  cover  only  the 
first  cost  and  expense  incurred  in  handling  them. 

C.  D.  W.,  N.  Y.  Ed.  Co. 

E.  R.  French. 

H.  E.  Ryder. 


At  cost,  or  not  to  exceed  10  per  cent  over  cost. 

Percy  Ingalls. 


We  think  heating  appliances  should  be  sold  at  cost. 

w:  E.  H. 


T  8.    What  i8  yonr  actual  average  revenue  per  month  from 
an  eleotric  iron? 


Domestic  laundry  irons  $2.00  per  month ;  tailor's  irons  and 
hat  irons  $5.00  per  month.  C.  D.  W.,  N.  Y.  Ed.  Co. 

This  naturally  varies,  depending  on  the  kind  of  iron  and  the 
size,  but  mostly  on  the  price  charged  for  current.    The  price  varies 
so  in  different  localities  that  it  is  almost  impossible  to  state  defi- 
nitely what  the  revenue  is,  as  so  many  different  things  have  to  be 
considered  and  have  a  direct  bearing  on  the  result. 

The  average  household  and  laundry  iron  brings  in  a  revenue 
of  approximately  15  to  25  cents  per  week,  that  is,  at  average 
lighting  rates  ranging  from  8  to  15  cents  per  unit.  Of  course  in 
Some  families  the  iron  is  used  only  a  short  length  of  time  each 
\veek,  as  possibly  most  of  the  laundry  is  sent  out.  In  other  cases, 
^11  of  it  is  done  at  home.  The  writer,  however,  has  investigated, 
Was  personally  made  tests  and  taken  records  at  home  and  from 
cr^thers,  and  the  above  estimate  is  approximately  correct. 

American  Electrical  Heater  Co. 
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T  4.  Should  the  automatic  handle  on  electric  laundry  irons 
be  required  by  the  National  Board  of  Fire  Underwriters  I 

This  restriction  sliould  be  applied  at  the  option  of  the  local 
board,  if  there  is  one.  If  your  public  are  not  familiar  with 
electric  irons— yes.  C.  D.  W.,  N.  Y.  Ed.  Co. 

The  automatic  handle  on  electric  laundry  irons  should  not  be: 
required,  for  a  number  of  reasons.  In  the  first  place  it  is  not  neces- 
sary, nor  even  desirable,  for  the  safe  and  satisfactory  operation  of 
electric  irons.    It  does  not  prevent  fires,  because  it  has  been  shown 
that  there  are  about  as  many  where  the  automatic  handle  is  used 
as  in  places  where  it  is  not.     Ordinarily,  the  operator  gets  tired 
of  continually  holding  down  the  lever  and  he  takes  a  little  twine 
or  tape  and  ties  it  down.    In  addition  to  this,  it  is  more  or  less  of 
a  nuisance.     It  increases  the  cost  of  the  apparatus,  and  it  increases 
the  liability  of  trouble,  as  there  are  springs,  contacts  and  parts 
which  will  \vear  out  and  which  have  to  be  renewed  and  replaced, 
and  usually  it  is  necessary  to  secure  the  services  of  an  expert 
electrician  to  repair  them. 

If  the  ordinary  electric  iron  is  installed  with  a  small  incan- 
descent lamp  connected  in  multiple  with  it  so  as  always  to  show 
whether  the  current  is  on  or  off,  the  danger  of  the  iron  being 
left  with  the  current  turned  on  is  practically  eliminated,  and 
the  best  and  most  satisfactory  results  are  obtained. 

American  Electrical  Heater  Co. 

No.  It  is  more  bother  than  it  is  worth.  It  is  likely  to  give 
out  before  the  iron  itself  and  is  tied  down  in  most  cases  when 
local  insurance  rules  require  its  use.  Fires  started  from  dectric 
irons  are  very  few.  E.  R.  French. 

T  5.  Does  electric  beating  in  the  present  state  of  develop- 
ment  call  for  a  special  rate  by  the  central  station  ? 

For  cooking,  yes ;  not  for  general  room  heating,  for  the  elec- 
trical radiator  from  a  heating  standpoint  alone  is  an  inefficient 
device.    Forced  circulation  of  the  hot  air  should  be  advocated. 
C.  D.  W.,  N.  Y.  Ed.  Co. 
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Yes.     Electric  heating  is  principally  a  day  load,  and  com- 
panies can  afford  to  give  special   rates  and  should  do  so. 
E.  R.  French. 

This  question  is  rather  broad.  A  special  rate  is  not  neces- 
sary where  ordinary  flat-irons  and  such  small  devices  are  operated 
in  the  household.  We  do  not  refer  to  cooking  ranges,  as  at  the 
present  time  the  average  central  station  can  not  make  a  rate  low 
enough  to  induce  electric  cooking  on  any  large  scale. 

In  the  industrial  field  electric  heating  is  used  in  many  opera- 
tions and  for  many  purposes,  and  it  is  undoubtedly  necessary  to 
quote  a  special  rate  if  the  apparatus  is  to  be  operated  in  compe- 
tition with  that  heated  by  other  fuels.  It  is  impossible  for  a  laun- 
dry to  operate  electric  irons  in  competition  with  gas  if  regular 
lighting  rates  are  charged.  There  isn't  the  slightest  doubt  but 
that  the  field  warrants  a  special  rate.  No  one  who  has  given  this 
matter  any  attention  whatsoever  can  question  this. 

Americ.\n  Electrical  He.\ter  Co. 

Undoubtedly  special  rates  should  be  quoted  for  electric  heat- 
ing for  all  individual  purposes,  and  it  should  be  treated  much 
the  same  as  motor  loads.  For  domestic  service  where  any  ex- 
tended use  is  desired  it  should  be  encouraged  with  a  special  rate. 

Special  rates  are  necessary  for  general  cooking,  and  where 
this  work  is  undertaken  they  must  be  made.  Special  rates  are  not 
necessary  and  never  will  be  for  the  service  of  such  heating  arti- 
cles as  are  used  about  the  house  on  lamp  sockets,  such  as  small 
water  heaters,  appliances  for  the  nursery,  sick-room  and  dining- 
room.  The  cost  for  operating  this  class  of  apparatus  never 
creates  an  appreciable  increase  in  a  customer's  lighting  bill  and 
is  never  expensive  at  the  highest  lighting  rates. 

James  I.  Ayer. 

Electric  heating  in  the  present  slate  of  development  requires 
a  special  rate  in  competition  with  other  methods  of  heating,  not- 
withstanding the  recognized  advantages  favoring  electrically 
heated  areas.  The  Brooklyn  Edison,  E.  W.  Phillips. 

Manufacturers  using  electric  power  are  permitted  by  our 
company  to  connect  heating  devices  to  the  power  circuits.     We 


^ 
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also  offer  power  rates  (five  cents  per  kilo  watt -hour)  to  any  user 
of  heating  devices  whose  business  will  justify  a  separate  meter 
for  this  purpose.  P.  H.  Korst. 


If  it  does,  use  your  power  rate. 


Electric  heating  in  the  present  state  of  development  docs 
call  for  a  special  rate  by  the  central  station.         B.  J.  Denman. 


iRST.  I 

Ks  not^V 


T  0.    At  what  rate  per  kilowatt-hour  will  electricity  com 
pete  favorably  with  dollar  gas  for  cooking? 

If  the  individual  heating  unit  is  usee!  and  the  devices  are  ii 
tlie  hands  of  a  good  operator,  four  cents  per  kilowatt-hour. 

C.  D.  W..  N.  Y.  Ed.  Co. 


From  a  rather  limited  experience  it  appears  that  three  cent^ 
per  kilowatt-hour  will  compete  very  favorably  with  dollar  gas. 
H.  D,  Larr.\bee. 

At  the  present  time  it  is  ahsohUely  impossible  to  compete 
with  dollar  gas  for  cooking,  unless  a  very  low  rate  is  quoted; 
furthermore,  the  time  is  not  ripe  for  the  general  introduction  of 
electric  cooking  ranges  for  kitchen  cooking  if  they  are  to  be  sold 
and  operated  in  competition  with  gas  or  coal  stoves. 

The  rate  would  have  to  be  less  than  three  cents  per  kilowatt- 

llOUr.  .-^MERIt.W  El-KCTRTCAL  HiiATER  Co. 


Two   and    one-half   cents. 


James   I.   Aver. 


•T  7.    At  what  price  mnst  electricity  be  sold  for  heating  to 
be  on  a  par  with  gas  at  $1.00  per  1000  cubic  feet? 


'nts  per  kilowatt-hour. 

C.  D.  W..  N.  Y.  Ed. 


4 


It  is  practically  impossible  for  the  average  central  station  to 
quote  a  sufficiently  low  rate  on  electricity  to  enable  it  to  compete 
with  gas  at  Si.OO  per  thousand  feet  for  ordinary  heating  purposes. 
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The  rate  would  have  to  be  less  than  one  cent  per  unit.     This 
ought  to  be  answer  enough. 

Electric  air-healera  to-day  are  not  sold  for  general  heating 
purposes,  but  for  use  as  auxiliary  heaters  for  small  bath-rooms, 
corners  of  rooms,  et  co'tera,  where  the  actual  cost  of  operation  is 
hardly  taken  into  consideration  and  where  the  cleanliness,  con- 
venience, freedom  from  odor,  et  calera,  are  of  more  importance 
than  the  cost.  American  Electrical  Heater  Co. 

T  8.  At  what  rate  per  kilowatt-honi  will  electricity  com- 
pete favorably  with  dollar  gas  for  residence  heating? 

The  heating  of  residences  by  means  of  electricity  is  out  of 
the  question.  To  compete  with  dollar  gas,  the  rates  would  have 
to  be  less  than  one  cent  per  kilowatt- hour.  No  electric  heating 
itianufacturer  or  engineer  of  any  reputation  or  responsibility 
«ven  remotely  suggests  the  sale  or  introduction  of  electric  heat- 
ers    for  residence   heating, 

Amekic.\n  Electrical  Heater  Co. 

About  one  cent.  James  I.  Aver. 

T  9,  How  large  a  single-phase  motor  do  yon  permit  on  yoar 
general  lighting  supply  mains?  What  size  single-phase  motor 
have  yon  found  wonld  actually  interfere  with  proper  regulation 
of  yonr  general  lighting  supply  mains? 

1  do  not  think  that  the  largest-size  single-phase  motors  will 
interfere  any  more  with  voltage  than  polyphase  motors,  provided 
that  in  both  cases  you  have  ample  transformer  and  generator 
capacity  and  that  your  engine  governors  operate  as  they  should. 
I  think  much  of  the  voltage  drop  blamed  on  single-phase  motors 
is  due  either  to  lack  of  transformer  or  generator  capacity  or  the 
engine  governor  not  working  freely. 

F.  M.  Vander  Voort. 

Oiir  largest  single-phase  motor  is  one  of  15-hp,  operating  an 
I     ice  machine.     It  seriously  affects  the  incandescent  lights  on  that 
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circuit.     We  are  of  the  opinion  that  it  is  the  character  of  the 
load  rather  than  the  motor  which  causes  the  fluctuation. 

W.  H.  Fellows. 

We  have  single-phase  motors  of  three  difiEerent  makes  up 
to  15-hp  on  our  lighting  circuits  and  have  found  it  necessary  to 
forbid  their  use  during  the  lighting  hours.  All  single-phase  mo- 
tors we  have  in  use  interfere  with  the  proper  regulation  of  the 
lighting  supply  mains  when  tliey  start. 

United  Elec  Lt.  Co. 

We  have  one  is-hp  Wagner  on  a  220-kw  direct-connected 
rig.    Would  not  put  on  over  a  5-hp  now.  R.  N.  Kimball. 

Five-horse-power.  We  find  tliat  at  times  this  motor  inter- 
feres somewhat  with  regulation,  but  not  very  badly. 

H.  D.  Larrabee. 


We  have  5-hp  single-phase  motors  on  lighting  feeders.  In 
specia]  cases  lo-hp  might  be  permitted.  Have  not  yet  had  motor 
on  system  large  enough  to  interfere  with  lighting  service. 

The  Colorado  Springs  Elec.  Co. 


Three-horse-power  generally.     In  some  specific  cases  5-hp. 
These  cases  are  where  motors  are  not  used  after  four  o'clock  p.  m. 
F.  C.  S.,  Maluen  Electric  Co. 

We  permit  single-phase  motors  under  3-hp,  without  special 
starting  devices;  3-hp  and  over  must  be  2zo-volt  with  start- 
ing device.  We  have  found  that  lo-hp  single-phase  motor  does 
not  interfere  with  the  proper  regulation  of  the  lighting  supply 
mains.  W.   E.   H. 


One-horse-power;  this  is  as  large  as 
to  use. 


ve  believe  it  is  policy 

G.   H.    CUSHMAN. 


Hold  single-phase  motors  below  j-hp  if  practicable,  and  if 
you  have  many  motors  of  2-hp  and  over,  would  advise  the  use 
of  a  polyphase  circuit. 


k 
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The  amount  of  interference  depends  to  a  great  extent  upon 
ratio  of  line  and  transformers  to  load,  and  is  likely  to  increase 
in  a  growing  plant.  Ralph  R.  Laxton. 

Four  to  six  horse-power.  C.  C.  Gahtland. 


T  10.  What  ia  the  best  method  for  starting  induction  motors 
wjthont  the  aid  of  a  starting  compensator,  motors  ranging  in 
capacity  from  50  to  150  horse-power  T 

Presuming  the  question  has  reference  to  squirrel-cage  and 
not  high- resistance  type  motor,  would  suggest  using  transformer 
with  a  tap  brought  out  at  the  middle  point  or  between  the  two 
coils.  This,  by  means  of  a  double-throw  switch,  would  permit 
the  motor's  being  started  on  half  voltage,  and  when  it  has 
attained  speed  it  could  be  thrown  to  the  running  point,  thus 
throwing  the  full  line  potential  on  the  motor.      M.  C.  Turpin. 

The  most  satisfactory  method  for  starting  such  motors  is 
by  the  use  of  a  variable  resistance  in  the  secondary  element,  unless 
it  is  possible  to  bring  the  motor  to  speed  by  some  extraneous 
power.  This  latter  method  is  employed  in  some  cases  where 
motors  are  used  to  help  out  steam  or  water  power. 

Wm.  B.  Jackson. 

Use  motors  with  resistance  in  secondary.  It  is  hardly  prac- 
ticable to  start  large  motors  of  the  squirrel-cage  type  from  rest 
without  compensator,  even  with  no  load,  unless  you  have  exces- 
sive generator  capacity  and  do  not  mind  severe  disturbance  of 
regulation.  Ralph  R.  Laxton. 


Introduce  resistance  in  rotor.  C.  K.  N.,  N.  Y.  Ed.  Co. 

W.   H,   WOLVEKAMP. 


T  11.     Owing  to  compensator  types  of  polyphase  motors  tak- 
:  as  b^h  as  seven  times  fnll-load  carrent  at  starting,  should  not 
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the  inaide  wiring  be  large  enough  that  no  excessive  drop  in  volb 
occurs,  or  the  tTnderwr iters'  safe-carrying  capacity  is  not  exceeded 
at  starting? 

This  would  mean  considerably  increased  expense  for  appar- 
ently no  very  good  reason.  The  rush  of  current  lasts  only  a 
short  time  and  the  only  appreciable  effect  is  the  possible  dimming 
of  lights  while  the  motor  is  starting.  M.  C.  TuRrix. 

No:  because  ihe  starting  current  lasts  only  a  short  time 
and  any  excessive  drop  can  be  easily  taken  up  by  moving  the 
taps  on  the  compensator.  The  compensator  is  installed  for  the 
express  purpose  of  reducing  the  voltage  on  the  motor  at  starting 
so  that  the  extra  drop  in  the  wiring  would  not  be  serious. 

H.  D.  Larrade^. 

As  the  starting  period  is  of  short  duration,  the  limit  mtg^t 
safely  be  somewhat  below  that  allowed  for  continuous  service. 
As  the  function  of  the  compensator  is  to  reduce  terminal  voltage, 
the  excessive  line  drop  would  not  be  a  serious  item. 

Ralph  R,  Laxton. 

By  all  means.  Furthermore,  automatic  circuit -breakers 
should  be  introduced  in  all  motor  circuits  for  starting  and  stop- 
ping polyphase  induction  motors  of  all  types  and  sizes  above 
30  horse-power.  Fuses  carrying  terrific  currents  and  wires 
acting  as  fuses  would  then  be  done  away  with.  We  have  had 
two  meters  entirely  destroyed  by  fuses  failing  to  blow  on  two 
50-hp  motor  installations  and  the  insulation  entirely  burned  off 
the  wires  leading  into  the  meters:  size  of  wire  in  both  < 
No.  4  n.  &  S.  gauge,  distance  to  motors  less  than  25  feet 
F.  D.  Samk 


:h  cases      | 
>.  Co.  I 


Yes.  C.  K.  N..  N.  Y.  Ed. 

T  12.     la  it  good  policy  to  install  single-phase  alteraating- 
aurrent  motors  when  frequency  is  133  cycles  T 

No.    This  frequency  is  obsolete  and  will  undoubtedly  soon 
be  superseded  altogether  by  a  lower  frequency.    The  motor  would 
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have  to  be  specially  built,  unless  it  was  a  motor  designed  for 
125  cycles,  in  which  case  it  would,  of  course,  run  at  an  increased 
speed  and  a  lower  torque  and  efficiency.  Manufacturers  are 
trying  to  discourage  the  use  of  these  higher- frequency  motors. 

VOLAMPWAT. 

If  the  power  work  is  a  considerable  item,  it  would  pay  to 
change  over  to  a  system  of  lower  frequency.  Very  small  133-cycle 
motors  might  be  found  satisfactory,  but  the  133-cycle  single- 
phase  system  is  not  a  very  "big  stick'*  from  any  point  of  view. 

Ralph  R.  Laxton. 

No;  unless  you  limit  the  size  to  fan  motors. 

F.  D.  Sampson. 

Yes,  if  the  amount  of  business  is  small  and  does  not  require 
over  5-hp  motors.  H.  E.  Ryder. 

Yes,  under  some  conditions.     Motors  must  be  small. 

C.  K.  N.,  N.  Y.  Ed.  Co. 

A  great  many  central  stations  are  operating  133-cycle  motors 
and  the  results  are  perfectly  satisfactory;  in  fact,  they  are  just  as 
satisfactory  as  60-cycle  motors,  but  the  fact  that  they  cost  much 
more  to  build  than  60-cycle  motors  and  do  not  have  as  high  an 
efficiency  is  the  principal  reason  why  they  do  not  meet  with  very 
much  favor,  for  when  central  stations  begin  to  work  up  a  motor 
trade  they  generally  change  their  station  to  60  cycles  so  that 
their  customers  can  purchase  motors  on  which  the  price  is  not 
almost  prohibitive.  Century  Elec.  Co. 

T  13.  WUch  is  the  better  for  general  power  work,  a  motor 
with  a  high  or  low  efficiency? 

K  motors  are  wound  for  special  machines  they  should  be 
wound  for  maximum  efficiency  at  a  per  cent  of  full  load  equal 
to  load  factor  of  machine.  C.  K.  N.,  N.  Y.  Ed.  Co. 

High  efficiency  is  better  for  both  producer  and  consumer. 
Every  increase  in  efficiency  tends  to  keep  customers  better  satis- 
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fied,  and  to  postpone  the  day  when  you  will  have  to 
station  capacity  in  order  to  take  new  business. 

Ralph  R.  Laxton. 


High  efficiency.  E.  A.  M.,  N.  Y.  Ed. 


roN. 


A  motor  of  low  efficiency  would  be  a  bad  proposition,  both 
for  the  system  and  for  the  work.  F.  D.  Sampson'. 

T  14.  What  would  be  the  general  effect  on  a  three-pluue 
Bystem  if  indnction  motors  were  ran  constantly  15  per  cent  below 
their  rated  pressure? 

Bad  from  every  standpoint.  The  torque  of  an  induction 
motor  varies  as  the  square  of  the  voltage,  and  if  your  motors 
are  loaded  anywhere  near  the  point  of  maximum  power  factor 
and  efficiency  the  reduction  in  voltage  will  be  disastrous.  If 
the  voltage  is  to  be  reduced  at  station  it  will  amount  to  limiting 
your  generator  capacity;  and,  assuming  the  same  service  to  be 
performed  as  before,  the  line  loss  will  also  be  increased  as  the 
square  of  the  amount  of  reduction  in  impressed  voltage.  Keep 
your  voltage  up.  Ralph  R.  Laxton. 

The  output  of  an  induction  motor  varies  with  the  square 
of  the  voltage  applied.  This  would  mean  that  the  motors  would  be 
developing  only  about  73  per  cent  of  their  ratings. 

M.   C.  TUBPIN. 

E.  A.  M.,  N.  Y.  Ed.  Co. 

The  effect  of  running  induction  motors  15  per  cent  below  their 
rated  pressure  would  be  that  the  motors  would  only  pull  ; 
per  cent  of  their   normal   rating. 

The  Philadelphia  Electric  C 


pull  7^ 

ed  and 

_ r  ^'Is- 

^^_  H.  D.  Larbabs^^^J 


It  would  cause  the  motors  to  drag  when  well  loaded  and 
thus  reduce  the  poWer  factor  at  the  time  of  heaviest  loads. 
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You  would  undoubtedly  have  a  lower  power  factor  on  your 
system,  for  your  motors  would  not  be  up  to  synchronous  speed. 
F.  D.  Sampson. 

T  15.  Why  are  two-phase  motori  cheaper  than  single*phase  f 
Which  motor  wears  the  better,  single  or  two-phase  on  same  kind 
of  work?  Is  there  any  difference  in  consamption  of  a  3-kp  tingle- 
phase  as  compared  with  that  of  a  3-hp  two-phase  motor? 

A  single-phase  motor  will  not  start  by  itself,  consequently 
some  phase-splitting  device  must  be  furnished  with  the  motor. 
Owing  to  this  fact,  the  prices  of  single-phase  motors  are  greatly 
in  excess  of  that  of  polyphase  motors  of  the  same  output.  If  the 
question  refers  to  mechanical  wear,  can  see  no  reason  why  there 
should  be  any  difference  between  the  two.  The  current  con- 
sumption is  probably  less  on  the  iwo-phase  motor,  owing  to  the  - 
higher  efficiency  obtainable.  M.  C.  Tubpin. 

Multiphase  motors  are  cheaper  to  build  than  single-phase. 

First,  because  a  given  amount  of  metal  will  produce  a 
greater  output  when  wound  multiple  than  when  wound  single- 
phase. 

Second,  the  multiphase  motors  as  made  to-day  are  rated  much 
closer  than  single-phase. 

Third,  a  single-phase  motor  has  to  be  capable  of  developing 
a  great  deal  more  than  its  rated  capacity  so  as  to  develop  full-load 
torque,  which  makes  tt  capable  of  really  developing  {when  prop- 
erly wound)  a  much  greater  capacity  than  that  for  which  it  is 
rated,  while  the  multiphase  motor  develops  its  greatest  torque 
when  the  speed  is  nearly  synchronous. 

There  should  not  be  any  particular  difference  in  the  efficiency 
of  the  two-phase  or  single-phase  motor.  There  may  be  a  very 
small  percentage,  but  not  enough  to  be  a  governing  item,  in  a 
decision  as  to  whether  the  single  or  multiphase  motors  should  be 
purchased.  It  is  hard  to  say  which  wears  the  better — single-phase 
or  two-phase  motors.  We  can  point  to  hundreds  of  single-phase 
motors  that  have  been  operating  apparatus  seven  or  eight  years, 
some  of  them  twenty  hours  per  day,  and  there  has  not  been  a 
cent  spent  on  them,  outside  of  possibly  one  or  two  sets  of  carbon 
brushes  costing  at  the  outside,  60  cents  per  set. 

Cf.ntury  Elec.  Co. 


L 


T  16.  What  has  been  the  experience  of  electric  li^tat  com- 
panies  in  introduoing  the  use  of  motors  for  refri^rating  plant*? 

One  installation  one  year  old,  i8-hp,  replacing  engine-driven 
apparatus  in  beef  house;  thoroughly  satisfied  customer.  Another 
7.5-hp,  retail  provistoner,  new  establishment ;  thoroughly  satisfac- 
tory. D.  L.  Ott. 

T  17.  At  what  price  per  kilowatt-hour  will  electricity  for 
motor  power  compete  favorably  with  natural  gas  at  27  cents  per 
1000  onbio  feet!    Qas  has  a  ralue  of  1000  B.  t.  n. 


Half  a  cent  per  kilowatt-hour. 


C.  K.  N.,  N.  Y.  Ed.  Co. 


T  18.  What  has  been  the  experience  of  companies  with 
regard  to  electric  heating  ? 

Among  our  residential  customers  the  cost  of  special  wiring 
and  the  cost  of  the  device  itself  prove  greater  objections  to  the 
use  of  the  articles  than  the  cost  of  operation.  We  find  that  the 
use  of  the  electric  radiator  is  limited  at  present  rates ;  and  the 
pushing  of  general  heating  should  be  done  with  a  great  deal  of 
care.  Wc  find  that  the  flat-iron  is  the  most  salable  article.  This 
is  the  only  device  worth  handling  by  the  central  station. 

C.  D.  W.,  N.  Y.  Ed. 


»mers      I 


T  18.  What  special  discount  is  given,  if  any,  to  customers 
neing  small  heating  appliances  or  motors  not  large  enongh  to 
justify  a  separate  meter? 

Such  small  users  should  be  on  regular  lighting  rates. 

C.  K.  MufJNS. 


Not  in  the  sense  intended  in  the  question.  However,  the 
addition  of  heating  apparatus  to  an  installation  will  often  in- 
crease the  consumption  to  such  an  extent  as  to  admit  of  the 
application  of  a  wholesale  rate,  therebv  reducing  the  average  rate, 
C.  D.  W..  N.  Y.  Ed.  ( 
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T  20.  Can  the  heat  given  off  by  transformen  and  re^laton 
in  a  substation  be  ased  to  any  advantage  t 

In  street  railway  work,  the  heat  given  off  by  transformers 
and  regulators  may  be  returned  to  the  car  to  help  out  the  interior 
heating.  C.  D.  W.,  N.  Y.  Ed.  Co. 

T  SJI.  What  has  been  the  experience  with  companies  with 
welding  transformers  on  their  lines  in  regard  to  voltage  regula- 
tion!   Transformers  15-ldlowatt  or  larger, 

A  test  made  on  a  welding  machine  on  our  circuit  at  Newark 
shows  as  below : 


Second  period  . 
Third  period.. . 


6.9 


The  lirst  point  or  starting  current  lasted  19  seconds. 

The  second  point  lasted  10  seconds  and  then  for  20  seconds 
it  varied  between  first  and  second  points. 

The  third  and  final  point  lasted  one  second.  Total  operation 
consumed  50  seconds. 

The  material  welded  was  steel  one  square  inch,  a  quarter  of 
an  inch  thick,  voltage  248,  transformers  General  Electric  lo-kw, 
oil  type ;  secondary,  100-foot  run  of  No.  4  wire. 

J.  J.  Gaffney. 

The  Cleveland  Electric  liluminating  Company  has  two  weld- 
ing installations  on  its  lines.  The  smaller  of  the  two  consists  of 
one  so-ampere  and  two  2S-ampere,  300-voIt  welders,  which  are 
connected  to  the  three  phases  of  a  power  circuit,  one  machine 
across  each  phase. 

The  largest  of  these  machines  requires  but  7.5  amperes  pri- 
mary current,  and  as  the  average  feeder  load  is  about  lOO  am- 
peres per  wire,  regulation  would  scarcely  be  affected  by  the  sud- 
den coming  on  of  one  15-kw  welder.  No  attempt,  however,  is 
made  by  this  company  to  regulate  pressure  on  power  circuits. 


3o8 
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The  second  installation  consists  of  a  larger  number  of  weld- 
ing machines  of  loo-ampere  capacity  and  over,  having  a  tota{ 
single-phase  capacity  of  about  170  kilowatts.  This  is  distributed 
over  the  three  phases.  This  installation  will  also  have  a  number 
of  three-phase  motors,  and  is  on  a  circuit  by  itself.  The  load  is 
likely  to  be  badly  out  of  balance,  sometimes  becoming  a  100-kw 
singie-phase  load.  The  power  factor  varies  between  60  and  70 
per  cent. 

No  attempt  is  made  to  regulate  pressure,  which  is  likely  10 
vary  12  to  15  per  cent  at  customer's  premises. 

Robert  Lindsay. 

We  are  operating  about  30  kilowatts  in  transformer  capacit}' 
connected  for  330  volts  for  operating  one  welding  machine  taking 
from  40  to  100  amperes.  We  have  only  recently  been  operating 
this  machine,  but  find  that  it  is  a  very  intermittent  load,  current 
being  on  only  about  three-fifths  of  a  second  at  one  time.  On  a 
class  of  work  having  twelve  points  of  contact  to  weld,  we  found 
that  the  machine  took  70  amperes  and  was  in  actual  operation 
14.4  minutes  in  a  day  of  ten  hours,  the  rest  of  the  time  being 
used  up  in  handling  the  work. 

This  machine  causes  a  6-volt  fluctuation,  on  a  recording  volt- 
meter. L.  C.  Whitney. 

We  have  a  30-kw  Thomson  electric  welding  outfit  on  our 
line  and,  from  the  experience  here,  the  proposition  is  not  serious 
so  far  as  regulation  is  concerned.  It  is  certainly  no  more  serious 
than  the  presence  of  large  motors  with  changing  load  upon  light^ — • 
ing  lines,  as  the  period  of  maximum  current  is  very  short,  and 
the  load  be  balanced  across  the  phases  it  shows  as  an  instantaneou: 
dip,  if  at  all.  On  days  when  an  average  of  240  welds  per  day  havi 
been  made  we  did  not  know  that  the  machine  was  being  used 
all.  The  Philadelphi.^  Electric  Co. 

There  are  a  few  of  about  1.5-kilowatt  capacity  in  service  0 
our  lines  here,  and  these  do  not  affect  our  voltage  regulation, 
Walter  I.  Barnss. 

We  have  built  all  the  electric  welding  machines  in  operatio-  " 
in  this  country,  most  of  which  are  operating  from  generators  c 
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our  own  manufacture ;  there  are,  however,  some  welding  machines 
located  in  the  principal  cities,  operating  on  city  lighting  and 
power  companies'  lines  with  satisfaction  both  to  the  operators 
and  the  parties  furnishing  current.  We  would  name  especially 
the  cities  of  Cleveland  and  Philadelphia. 

Welding  machines  can  be  operated  on  a  single-phase  alter- 
nating current  of  from  50  to  60  cycles  at  any  voltage  between 
200  and  350,  preferably  350. 

In  furnishing  current  for  electric  welding  purposes,  it  must 
be  noted  that  the  full  amount  of  current  required  for  the  work  is 
instantly  thrown  on  the  source  of  power  when  the  switch  is 
closed  in  the  welding  machine ;  there  is  no  building  up,  and  when 
the  weld  is  completed  and  the  switch  in  the  welding  machine 
opened,  all  power  is  instantly  released. 

As  soon  as  the  next  weld  is  made,  which  may  be  in  small 
wire  at  intervals  of  a  few  seconds,  or  in  stock  one  inch  in 
diameter  at  intervals  of  thirty  seconds,  the  process  is  repeated, 
continuing  in  this  intermittent  way  while  the  welding  machine  is 
being  operated.  No  current  is  used  in  the  welding  machine 
except  when  the  stock  is  healing.  The  use  of  our  welding  ma- 
chines on  city  lighting  and  power  circuits  is  constantly  increas- 
ing and  we  believe  will  grow  to  considerable  proportions  and 
should  be  a  source  of  some  revenue  to  the  power  and  lighting 
companies.  W.  H.  Hodges. 


We  have  two  companies  that  operate  welders  at  their  lac- 
tones, the  supply  of  current  coming  from  the  same  transformers 
as  the  power  and  lighting  service  for  their  shops,  the  system  being 
2-phase,  60-cycle,  220-volt  on  the  outside  wires.  The  welders 
are  connected  across  the  outside  wires  of  the  two  phases,  at 
which  point  308  volts  is  derived,  which  is  the  required  voltage 
for  the  satisfactory  operation  of  the  welders.  These  welders 
operate  very  satisfactorily  and  cause  no  serious  fluctuation  of  the 
voltage.  R.  W.  Rollins. 


We  would  advise  installing  a  separate  transformer  for  weld- 
ing machines.  The  no-load  voltage  of  a  15-kw  transformer  was 
no  volts,  but  when  a  welding  machine  used  to  weld  copper  wire 
was  connected  to  one  side  of  a  3-wire  system  the  voltage  dropped 
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to  104  and  102  volts,  the  machine  taking  90  to  120  amperes 
during  the  test.  When  both  coils  of  the  transformer  were  con- 
nected in  multiple  to  the  machine  the  drop  was  to  105  and  108 
volts.  We  use  a  separate  transformer  of  5-kw  capacity  for  each 
machine,  as  the  time  is  only  about  15  seconds  for  welding  a  wire. 
With  this  sized  transformer  we  have  had  no  trouble. 

Cambridge  Elec  Lt.  Co. 

We  have  installed  in  the  Newton  Steel  Wheel  Company's 
plant  one  Thomson  electric  welder  Type  lO-A,  75-ampere,  220- 
volt.  This  machine  is  used  in  welding  steel  wheels.  Their  maxi- 
mum demand  is  about  one-half  of  machine's  capacit>'.  We  give 
service  to  this  machine  through  a  10-kw  transformer,  which  also 
serves  for  lighting  the  shop.  We  make  a  minimum  charge  of 
$5.00  per  month.  This  welder  works  finely,  but  is  likely  to  inter- 
fere with  lighting  service  from  same  transformer  unless  same  has 
plenty  of  capacity.  W.  P.  Stephens. 

We  have  several  of  these  electric  welding  machines  on  our 
lines  here.  Our  experience  has  been  that  where  the  plant  and 
lines  of  a  company  are  of  sufficient  capacity  so  that  the  trans- 
former forms  only  a  small  portion  of  the  load,  no  serious  trouble 
is  experienced  in  voltage  regulation.  On  lines  of  insuffident 
capacity  a  marked  fluctuation  in  voltage  is  noticed  when  these 
machines  are  in  use.  C,  C.  Collins, 
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U  1.    What  is  a  good  formula  by  which  to  assign  the  eIecb 
of  meters  for  different  numbers  of  lights  (and  varioas  amou 
power)  in  different  olaasei  of  buildings? 


tlian   10^ 


I  do  not  think  there  is  any  general  formula  that  can  bei 
for  this  purpose.  We  do  not  use  any  meters  smaller  tlian  : 
amperes  on  single-phase,  iio-volt  lighting.  Praclically  QO^ 
per  cent  of  all  meters  for  residential  use  are  lo-ampere.  The^ 
writer  thinks  that  this  sized  meter  will  cover  even  a  larger  per — ' 
centage  of  the  installations  for  residential  work  than  this,  as  the= 
modern  induction  meter  is  capable  of  large  overloads  1 


than  this,  as  the^ 
rerloads  ioe^mt^M 
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or  three  hours.  For  public  buildings,  stores  and  factories  we 
usually  install  a  meter  of  capacity  75  per  cent  to  80  per  cent  of 
the  maximum  demand.  F.  C.  S.,  Malden  Electric  Co. 

Private  residences  take  40  per  cent  of  lamps  installed.  For 
stores  figure  all  the  lights  and  rate  meter  as  being  able  to  carry 
50  per  cent  overload.  A.  Peters. 

Speaking  generally,  offices  50  per  cent,  residences  30  per  cent, 
stores  and  factories  75  to  100  per  cent,  according  to  conditions. 

J.  W.  C,  E.  E.  I.  Co.,  Boston. 

No  uniform  formula  can  be  adopted  to  cover  this  question, 
owing  to  the  widely-varying  conditions.  In  residence  lighting  it 
is  customary  to  assign  about  50  per  cent  meter  capacity  to  the 
actual  connected  load.  In  business  houses,  et  ccetera,  meters  of 
sufficient  capacity  to  meter  the  entire  connected  load  should  be 
installed.  In  installations,  such  as  halls,  churches,  theatres,  et 
catera,  where  the  load  is  fairly  constant,  and  in  installations  such 
as  arc  lamps  or  electric  signs,  a  meter  of  the  capacity  of  the  load 
or  even  a  little  larger  should  be  installed  in  order  to  obtain 
the  highest  efficiency.  On  power  installation  it  is  considered  good 
practice  to  install  meters  of  about  looo-watt  capacity  per  horse- 
power. The  Philadelphia  Electric  Co. 

In  general,  let  meter  be  rated  at  60  per  cent  of  connected 
load.  However,  each  installation  should  be  considered  individu- 
ally. H.  A.  Strauss. 

Use  as  small  a  meter  as  possible  to  insure  best  ordinary 
and  light-load  accuracy.  We  find  that  meter  of  the  capacity  of 
the  normal  burning  load  is  usually  best  adapted,  assuming  that 
the  overload  capacity  of  the  meter  will  be  sufficient  for  abnormal 
loads.  Toledo  Railways  and  Light  Co. 

IT  2.  WUch  would. be  the  best  system  of  installing  meter 
— flelling  to  consumer  or  renting,  or  requiring  a  deposit  to  cover 
cost  of  meter? 

I  think  the  best  plan  is  to  furnish  the  meters  at  no  expense 
to  the  customer,  but  make  a  minimum  charge  based  on  the  size 
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of  the  installation.  Where  there  is  a  doubt  of  the  customer 
remaining  in  business  or  of  his  paying  promptly,  require  a  deposit 
of  approximately  his  average  bill,  as  a  guarantee  of  good  faith. 
Customers  that  pay  for  their  meters  can  make  trouble,  and  I  find 
that  any  charge  outside  of  that  for  current,  whether  it  be  rent 
for  meters,  or  however  it  is  designated,  is  looked  upon  by  many 
customers  as  an  extra  fee  and  a  pretext  to  complain.  The  mini- 
mum charge  should  be  arranged  to  cover  all  these  items  and 
would  principally  come  out  of  the  short-hour  customer  while  the 
long-hour  customer  would  be  encouraged  in  every  possible  way. 

S.  S.  Ingmax. 

The  best  system  of  installing  meters  is  to  make  no  charge  for 
the  installation.  Where  you  are  charging  for  your  services  on  the 
basis  of  current  delivered,  with  a  fixed  minimum  charge,  it  is  not 
fair  to  make  the  consumer  bear  the  burden  of  the  cost  of  the  meter, 
cither  through  a  sale  or  a  rental  charge.  P.  S.  Young. 

At  present  we  require  deposit  of  $10  on  all  meters,  regard- 
less of  size.  It  is  our  intention  to  limit  this  requirement  to 
tenants  in  the  future  and  have  all  others  sign  a  contract  guaran- 
teeing us  reimbursement  in  case  meter  is  destroyed  by  fire  or  other- 
wise. 

Customers  of  questionable  credit.  $20  deposit. 

Local  conditions  mav  make  it  advisable  to  allow  interest  ( sav, 
two  or  three  per  cent^  on  deposits. 

Accounts  are  not  allowed  to  exceed  deposit. 

Frank  Beckwith. 

We  charge  a  rental  on  all  meters,  and  in  oases  of  consumers 
of  quostionablo  financial  standing:  we  exact  a  deposit  to  cover 
part  \-a!ue  of  meter.  J.  T.  Cagnev. 

KoTUir.jr.  if  you  are  cv^mpe'.'evi  to  adopt  one  of  the  three 
p*.^licies.  Custv^tr.ors  vio  r.^^t  Mko  deposits.  Selling  might  inter- 
fere with  i^r.^'.vr  iriS;HVtiv^r.  ar.^i  re:>airs. 

rorsv^r..;V.\ .  I  prefer  .\  r,i:e  c.ncriv.c:  rr.eter  as  well  as  ser\ice, 
sir.ce  I  ha\o  r.over  beer,  ab'.c  t.^  see  why  a  separate  item  of 
acv\x:r.t  sV.vMi'iv;  N^  nuvie  tv^  cover  or.e  piece  of  apparatus  more  than 
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another.    By  the  average  customer  this  item  is  looked  upon  as  so 
much  "graft."  Ralph  R.  Laxton. 

We  believe  the  central  station  should  own  the  meters  in  use 
on  its  line  rather  than  sell  or  rent  them  to  customers.  We  do 
not  require  a  deposit  to  cover  cost  of  meter  in  any  event,  but 
in  cases  where  credit  is  poor  we  require  deposit  covering  esti- 
mated amount  of  monthly  bills.  We  furnish  all  meters  and  render 
bills  in  no  amount  less  than  $1.00  per  month, 

T.  H.  T.  &  L.  Co. 

I  do  not  think  that  there  should  be  any  charge  for  mstalling 
a  meter,  such  as  selling,  renting,  or  requiring  a  deposit  to  cover 
same.  I  think  if  any  fixed  charge  is  to  be  made  to  a  customer,  it 
should  be  a  minimum  charge  of  $1.00  a  month  or  so-called  "readi- 
ness-to-serve" charge.  F.  C.  S.,  Malden  Electric  Co. 

(Practically  concurrent  opinions  expressed  by  F.  Ellwood 
Smith,  W.E.H.) 

Best  system  is  to  make  no  charge  for  meter;  let  your  rate 
cover  your  fixed  charges  in  the  investment  in  addition  to  the 
operating  costs.  H.  A.  Strauss. 

H.    M.    BEtJCLER. 

Neither.     Always  install  and  own  meter. 

J.  W.  C,  E.  E.  I.  Co.,  Boston. 

Our  gas  friends  have  always  furnished  meters  free  of  charge, 
placing  a  fair  minimum  monthly  charge  on  same,  and  all  things 
considered,  I  believe  this  the  best  course  to  pursue ;  at  least,  I 
have  found  it  so.  J.  H.  Enbight. 

If  a  customer  is  worth  having,  he  is  entitled  to  a  meter  at 
the  company's  expense.  Percy  Ingal[,s. 

V  3.  What  is  the  beat  explanation  or  reaion  to  give  ooa* 
tomeiB  for  requiring  a  meter  deposit  T 

Where  a  consumer  is  a  propertj'  owner  or  his  application 
signed  by  a  responsible  party  when  application  for  service  is  made. 
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which  will  insure  paj-ment  of  bills,  no  deposit  should  be  made 
or  asked  for. 

Tell  the  applicant  his  credit  is  such  that  you  are  Justified  in 
demanding  a  deposit  which  wit!  cover  a  month's  consumption. 
H.  M.  Beogleb. 


The  best  explanation  is  that  which  appeals  to  the  customers' 
sense  of  fairness,  namely:  That  the  company  or  person  selling 
the  current  can  not  collect  for  same  until  sometime  subsequent  to 
delivery,  therefore  the  deposit  is  required  as  security  for  the  pay- 
ment for  current  used.  Of  course,  where  a  customer  has  an 
established  credit  it  is  good  business  policy  to  waive  the  require- 
ment of  a  deposit,  P.  S.  Yoonc. 

We  justify  a  $io  deposit  as  follows:  Each  meter  costs  the 
company  from  $ii  up.  The  company  can  not  ensure  scattered 
meters  against  loss  by  fire.  The  deposit  may  be  considered  as 
a  guarantee  for  payment  of  bills.  This  may  not  fit  "your"  case, 
but  to  avoid  unpleasantness  we  can  not  make  an  exception.  (We 
intend  to  make  the  exception  stated  in  answer  to  U  2,  but  as 
rules  will  be  published,  the  uniformity  of  treatment  of  customers 
will  hold  good.)  Frank  Beckwith. 

The  presumption  in  asking  for  a  deposit  is  either  that  you 
have  no  acquaintance  with  or  knowledge  of  the  applicant,  or  else 
that  you  are  not  satisfied  with  his  financial  standing.  It  would 
seem  better,  therefore,  to  state  frankly  that  the  policy  of  the  com- 
pany is  to  be  assured  that  its  bills  will  be  paid,  but  that  the  fact 
of  asking  for  a  deposit  does  not  necessarily  imply  that  the  party 
making  the  application  is  not  of  sufficient  responsibility  to  justify 
the  acceptance  of  the  application  without  a  deposit.  Our  prac- 
tice is  to  ask  for  a  deposit  unless  we  can  be  otherwise  assured 
that  the  party  is  able  to  perform  his  contract  obhgations. 

C.  A.  L.,  N.  Y.  Ed.  Co. 

No  deposit  should  be  required  for  the  meter.  Tell  the  cus- 
tomer you  do  not  know  him,  and  ask  a  deposit  sufficient  to  cover 
his  probable  account.  Percy  T 


iufficient  to  covoji 
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U  4.  Should  more  than  one  meter  deposit  be  reqnired  from 
B  costomei  having  a  meter  at  his  place  of  business  and  one  at  hit 
residence  1 

If  it  is  necessary  for  customer  to  make  a  deposit  on  account 
of  poor  credit,  and  he  has  service  in  both  residence  and  place  of 
business,  he  should  either  make  two  deposits,  or  make  one  in 
sufficient  amount  to  cover  both  places.  T,  H.  T.  &  L.  Co. 

,  Generally  speaking,  the  meter-deposit  scheme  produces  more 
enemies  than  friends,  and  should  be  used  only  in  cases  where 
unreliability  of  party  in  question  is  well  known. 

J.  H.  Enbight. 

We  think  that  freeholders  of  credit  should  not  be  required 
to  deposit;  but  tenants  should  be  so  required  on  each  and  every 
installation  of  meter.     See  U  2.  Frank  Beckwith. 


If  a  company  is  going  to  require  a  meter  deposit,  I  see  of 
no  reason  why  it  should  not  require  a  deposit  for  each  meter, 
irrespective  of  where  it  is  placed. 

F.  C.  S.,  Malden  Electric  Co. 

Where  a  party  is  a  customer  at  one  address  and  has  paid  a 
deposit,  it  would  hardly  seem  justifiable  to  ask  a  second  deposit 
for  other  classes  of  service  at  the  same  address  unless  satisfied 
that  he  is  not  able  to  perform  his  contract  obligations,  in  which 
case  the  deposit  might  be  increased  instead  of  asking  for  a  second 
deposit.  C.  A.  L.,  N.  Y.  Ed.  Co. 

If  you  can  not  trust  him  in  one  place  and  your  deposit  is  not 
large  enough  to  protect  both  accounts,  ask  for  more. 

Percy  Ingalls. 

U  5.  What  limit  do  you  impose  on  the  namber  of  meters 
installed  on  the  premises  of  any  one  customer;  and  what  charge, 
if  any,  or  what  difference  do  you  make  in  the  rate  or  minimum 
charge,  if  more  than  one  meter  is  installed  T 

We  install  as  many  meters  as  may  be  necessary  to  meter  the 
customer's   installation   properly.     This   does  not   imply  that   a 
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meler  will  be  furnished  merely  upon  request  that  it  be  installed, 
but  when  our  inspector  has  satisfied  himself  that  two  or  more 
meters  are  necessary  to  meter  the  installation  properly,  the  addi- 
tional meters  are  installed  without  expense;  but  in  every  case 
we  insist  that  the  wiring  be  made  complete  by  the  customer. 
Oftentimes  a  partj'  wishes  several  meters  installed,  in  order  that 
he  may  note  the  consumption  in  various  departments  of  his 
factory,  and  when  convinced  that  additional  meters  are  justified, 
we  allow  them  to  be  installed.  If  we  are  not  satisfied  we  ask 
the  applicant  to  pay  a  cost  of  $5.00  for  each  meter  installed. 

C.  A.  L.,  N.  Y.  Ed.  Co. 


It  is  the  practice  of  this  company  to  install  in  premises  of 
the  customer  separate  meters  for  light  and  power,  the  contract 
for  each  providing  for  a  monthly  minimum  guarantee  of  $2.00. 
In  cases  where  the  owner  of  the  building  furnishes  light  to  tenants. 
the  company  may  provide  memorandum  meters  without  charge 
or  an  additional  minimum  guarantee. 

The  Brooklyn  EnisoN,  E.  W.  Phillips. 


No  limit.     In  cases  of  nilnimums,  the  conditions  vary.     In 

some   cases  no  minimums  are  charged  on   submeters,   such  as 

are  installed  for  apartment  houses,  and  so  forth.    In  other  cases 

.  where  power  and  light  meters  are  installed  for  one  consumer  a 

joint  minimum  is  charged  covering  both  meters. 

The  Philadelphia  Electbic  Co. 

Generally  speaking,  only  one  meter  allowed  per  contract.    Ad- 
ditional meters  only  allowed  under  special  conditions. 

J.  W.  C,  E.  E.  I.  Co.,  Boston. 


We  do  not  impose  any  limit.  Have  never  had  abnormal  con- 
ditions where  such  would  be  necessary.  We  make  no  difference 
as  to  minimum  charge  to  a  customer  that  has  more  than  one 
meter,  as  I  think  we  do  not  have  any  case  where  a  customer  hav- 
ing more  than  one  meter  does  not  exceed  many  times  our  mini- 
mum chargfe  of  $1.00  a  month.    F.  C.  S.,  Malden  Electric  Co. 
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A  meter  is  installed  for  each  class  of  service.  There  is  no 
difference  in  the  rate  or  minimum  charge  if  more  than  one  meter 
is  installed.  B.  J.  Denman. 


Make  a  minimum  charge  for  each  meter,  the  same  as  for 
each  individual  installation.  S.  S.  Ingman. 

F.  Ellwood  Smith. 

If  one  meter  is  all  the  company  requires  on  the  customer's 
premises,  but  the  customer  wishes  other  meters  for  his  own  con- 
venience, we  charge  him  rental  of  $3.00  per  year  on  all  meters 
in  excess  of  the  first  one.  W.  E.  H. 

No  limit  is  placed  on  number  of  meters.  A  25-cent  meter 
rent  is  charged  for  every  meter  set,  with  a  minimum  rate  of 
75  cents  for  current,  making  minimum  bill  $1.00. 

W.  H.  Fellows. 

We  have  a  sliding  scale  for  current  used  on  any  one  meter. 
It  is  to  the  consumers*  interests  to  use  as  few  meters  as  possible. 

R.    N.    KlMB.^LL, 

We  have  only  one  customer  with  more  than  one  meter  in- 
stalled (two).  A  deposit  for  only  one  meter,  or  $10,  is  required 
for  both.  As  he  is  freeholder  of  credit,  deposit  will  be  refunded. 
See  U  2.  Frank  Beckwith. 

U  6.  (a)  In  case  a  city  intends  to  provide  for  testing  uid 
inspection  of  electric  meters  under  mnnioipal  Bupendsion,  should 
the  electric  light  company  encourage  or  oppose  such  a  move? 
(b)  Is  there  municipal  supervision  of  electric  meters  in  any  city 
at  the  present  time?  (c)  Oive  test  of  ordinance  creating  snch 
raperruion. 


(a)  If  your  meters  are  accurate,  the  municipal  test  will 
merely  confirm  this  and  the  practice  should  enure  to  your  advan- 
tage. 

(b)  Yes,  we  have  such  an  ordinance. 
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(c)  See  57-58  Victoria,  Chap.  39,  Statutes  of  Canada,  en- 
titled "An  Act  Respecting  the  Inspection  of  Electric  Light" 

J.  J.  Cagney. 

(c)    See  laws  of  Wisconsin.    Chapter  459,  Section  6. 

R.  N.  Kimball. 

Encourage  the  city  to  do  so.  Should  a  meter  be  incorrect 
let  us  know  it  by  all  means,  as  well  as  have  our  consumer  know 
that  we  stand  for  a  "square  deal."  J.  H.  Enright. 

Should  be  encouraged  if  the  measure  is  honestly  drawn.  Such 
a  measure  should  save  some  expense  in  looking  after  kicks  and 
be  a  means  of  producing  better  feeling  between  the  company 
and  its  customers.  The  trouble  with  municipal  supervision  of 
any  public  service  is  that  it  is  likely  to  be  a  political  club  and 
degenerate  into  a  scheme  of  graft,  even  if  it  is  honestly  con- 
ceived. S.  S.  Ingman. 

(a)  Yes,  provided  reasonable  conditions  can  be  fixed  cover- 
ing this  work.  The  difficulty  would  probably  arise  in  this  latter 
feature.  We  believe  an  efficient  test  of  meters  after  the  manner 
mentioned  would  prevent  a  large  amount  of  complaint  and  kick- 
ing about  the  meters  that  is  now  experienced.  To  be  able  to  refer 
to  an  officially-tested  meter  appears  to  us  an  unanswerable  argu- 
ment in  such  cases.  L.  W.  Emerick. 

{^a)  The  company  that  has  a  thoroughly  efficient  meter  system 
has  nothing  to  fear  from  reasonable  municipal  supervision.  In  fact, 
a  fair  and  reasonable  pro\-ision  for  testing  and  inspection  of  elec- 
tric meters  under  municipal  supervision  should  be  of  advantage 
to  the  company  in  securing:  public  confidence,  and  should  in  my 
judgment  be  encouraged  rather  than  opposed. 

Frequently  co-operation  in  the  frair.ing  of  such  a  provision 
will  secure  one  that  is  fair  and  onviiientlv  satisfactory,  whereas 
opposition  may  load  to  the  adoption  of  a  provision  that  is  unjust 
and  injurious  to  the  compatiy's  interests. 

l^bl  Under  the  charter  of  the  city  of  Xew  York,  the  commis- 
sioner of  water  supplv.  gas  and  electricity  is  given  the  authority 
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to  test  and  inspect  electric  and  other  meters  upon  complaints  o£ 
customers  and  under  certain  regulations.  This  provision  of  the 
charter  has  been  practically  inoperative  in  Brooklyn,  as  not  more 
than  two  or  three  complaints  are  made  annually,  and  in  each  case 
to  dale,  the  meter  has  proven  satisfactory  on  test.  The  provision 
that  the  customer  must  pay  the  cost  of  the  test  if  the  meter  is 
proven  to  be  accurate  is  probably  an  effective  deterrent  to  cus- 
tomers who  would  be  inclined  to  avail  themselves  continually  of  a 
test  if  it  would  involve  no  possible  expense  to  them.  Legislation 
is  now  pending  in  the  state  legislature  transferring  such  meter 
testing  to  the  State  Commission  on  Gas  and  Electricity  with  prac- 
tically  the  same  powers  and   restrictions. 

(c)  The  present  city  ordinance  above  referred  to  is  con- 
tained in  Section  519  in  the  charter  of  New  York,  which  reads 
as  follows; 

"The  said  commissioner  of  water  supply,  gas  and  electricity 
^all  cause  inspection  to  be  made  of  electric  lights  furnished  to 
the  city,  and  of  electric  meters  and  electric  wiring,  as  such  tests 
may  be  provided  for  by  the  proper  appropriation ;  the  said  com- 
missioner shall  cause  tests  to  be  made  of  all  meters  in  use  in 
said  city  for  measuring  or  ascertaining  the  quantity  of  electricity 
or  steam  furnished  by  any  corporation  or  person  in  said  city  within 
one  year  after  this  act  shall  take  effect ;  and  thereafter  no  corpora- 
tion or  person  shall  furnish  or  put  in  use  any  electric  or  steam 
meter  which  shall  not  have  been  inspected,  approved  and 
sealed  by  the  inspectors,  and  every  such  corporation 
or  person  shall  provide  and  keep  in  or  upon  their 
premises  a  suitable  and  proper  apparatus  to  be  approved  and 
sealed  by  the  inspector  for  testing  and  proving  accuracy  of  meters 
furnished  for  use  by  them.  Whenever  a  meter  shall  be  inspected 
the  inspector  shall  attach  thereto  seal,  stamp,  or  mark,  with  the 
inspector's  name,  the  date  of  his  inspection  and  whether  or  not 
the  meter  is  accurate.  Meters  in  use  shall  be  reinspected  and 
tested  on  the  written  request  of  the  consumer,  or  of  the  company, 
in  the  presence  of  the  consumer,  if  desired.  If  any  such  meter 
on  being  tested  shall  be  found  defective  or  inaccurate  to  the 
prejudice  or  injury  of  the  consumer,  the  necessary  removal,  in- 
spection, correction  and  replacing  of  such  meter  shall  be  without 
expense  to  the  consumer ;  but  in  all  other  cases,  except  where 
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the  change  is  beneficial  to  the  company,  he  shall  pay  the  reason- 
able expense  of  such  inspection  and  the  reinspection  shall  be 
stamped  on  the  meter.  Provided,  however,  that  nothing  herein 
contained  shall  be  construed  as  requiring  to  be  seaied,  electrolytic 
or  other  electric  meters,  which  in  their  construction  or  use  are 
not  susceptible  of  being  sealed,  nor  the  apparatus  employed  in 
taking  the  usual  periodic  readings  therefrom  :  but  all  such  meters 
shall,  in  all  other  respects,  be  tested  and  stamped  in  the  manner 
provided  herein  for  other  meters ;  and  every  corporation  using 
such  electrolytic  or  other  meter  shall  at  all  times  admit  the 
inspector  to  the  meter  department  and  reading-rooms,  and  per- 
mit the  inspection  by  him  of  all  meters  and  of  all  the  processes 
and  methods  and  operations  of  measuring  electric  current  con- 
sumed by  it."  The  Brooklyn  Edison,  W,  W.  Freeman. 

A  state  or  municipal  source  of  appeal  in  case  of  dissatisfac- 
tion of  the  customer  may  be  encouraged,  but  any  general  super- 
vision over  meters,  putting  them  under  state  or  municipal  seal,  is 
to  be  opposed.  J.  W.  C,  E.  E.  I.  Co.,  Boston. 

(a)  It  will  be  much  easier  for  an  electric  light  company  to 
have  its  meters  tested  in  cases  of  complaint  of  bills  by  the  munici- 
pal authorities,  for  the  burden  of  proof  will  then  be  on  the  cus- 
tomer rather  tlian  on  the  company. 

(b)  The  municipal  authorities  test  meters  on  applicattoa. 

C.  A.  L.,  N.  Y.  Ed.  Cfc 

If  they  do  it  in  a  fair  way  to  both  consumer  and  company, 
we  should  consider  it  a  good  thing.  If  the  meter  is  found  to  be 
fast,  the  company  ought  to  pay  the  overcharge;  if  the  meter  is 
found  to  be  slow,  the  customer  ought  to  pay  the  undercharge.  This 
would  probably  stop  a  good  deal  of  comment  about  fast  meters, 
LuDWiG  Kempeb. 

Electric  light  companies  should  favor  municipal  supervision 
of  meter  testing,  but  at  the  same  time  should  have  competent  men 
to  conduct  tests  and  guard  against  possible  errors  a  municipal 
inspector,  or,  in  fact,  any  disinterested  partv,  might  make. 
W.   H. 


H.  Gr&em^^^^^J 
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(a)  The  electric  light  company  should  advocate  such  a  bu- 
reau for  test  and  inspection.  The  reputation  of  the  meter,  its 
maker  and  manufacturer,  would  be  instantly  vindicated  before  the 
eyes  of  the  public.  The  public  should  know  that  of  all  measuring 
devices  the  electric  meter  is  the  most  nearly  perfect,  and  this  man- 
ner of  publishing  the  fact  should  be  encourapfed. 

F.  D.  Sampson. 

{Practically  concurrent  opinions  expressed  by  H.  A. 
Strauss,  Percy  Ingalls,  Ralph  R.  Laxton,  Toledo  Railways 
.AND  Lt.  Co..  F.  C.  S.,  Malden  Electric  Co.) 

TT  7.  So  meters  which  test  0.  E.  in  meter-room  become  in- 
accurate through  handling  while  being  placed  in  oiiooit? 

Meiers  that  test  O.  K.  in  meter-room  may  or  may  not  become 
inaccurate  from  handling,  but  it  is  considered  good  practice  to 
make  a  test  as  soon  as  possible  after  the  installation  of  the 
meter.  The  Philadelphia  Electric  Co. 

(Practically  concurrent  opinions  expressed  bv  F.  Ellwood 
Smith,  W.  R.  B.,  N.  Y.  Ed.  Co.,  J.  W.  C,  E.  E.'l.  Co.  of  Bos- 
ton, S.  S.  Ingman.) 

This  sometimes  occurs,  especially  where  moving  parts  of  the 
meter  are  exposed  to  dirt  and  dust  while  installing.  Light  load 
of  the  direct-current  meter  is  sometimes  affected  when  connec- 
tions are  not  made  in  the  same  manner  at  the  place  of  installa- 
tion as  they  were  at  the  meter-room,  when  under  test. 

See  also  the  minutes  of  the  Association  of  Edison  Illumi- 
nating Companies,  for  1905  convention,  page  312, 

Toledo  Railways  and  Lt.  Co. 

Unless  installed  by  competent  men,  and  handled  intelligently,* 
bending  of  brushes,  breaking  of  commutator  lead,  cracking  of 
jewel,  or  shifting  position  of  drag  magnets,  may  frequently  occur. 
G.  R.  Radley. 

We  have  frequently  found  such  to  be  the  case  when  the  in- 
struments were  subjected  to  jolting  or  rough  handling  in  trans- 
Q—ii 
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portatioo.    In  transporting  meters  to  and  from  consumer's  prem- 
ises, use  wagpn  equipped  with  special  cellular  sections  or  boxes. 

J.  J.  Cagney. 

We  believe  they  do,  to  a  certain  extent.      W.  H.  Fellows. 
E.  R.  French. 

Yes ;  at  least  one  in  every  ten  does.      Warren  Partridge. 

Meiers  tested  in  meter-room  and  adjusted  O.  K.  will  remain 
O.  K.  after  being  placed  in  circuit  if  properly  handled  and 
installed.  A  little  carelessness  on  the  part  of  tlie  man  who  tests 
the  meter  in  not  making  sure  all  screws  are  tight  and  electrical 
joints  have  good  contacts  may  result  in  meter  becoming  inac- 
curate soon  after  being  placed  in  circuit.  AH  tests  should  be 
rigid  and  meters  very  carefully  handled.  F.  A.  Johnson. 

If  meters  are  packed  tn  excelsior  when  they  are  taken  out 
oa  a  wagon,  or  carried  in  the  arm  when  on  foot  or  wheel,  there 
is  no  reason  why  they  should  become  inaccurate. 

The  Color.\do  Springs  Electric  Co. 

Mo.  If  meters  are  carefully  handled  and  reasonable  care  is 
taken  in  installatioQ.  E.  A.  Vaughan. 

(Concurrent  opinions  expressed  by  J.  J.  Gaffney,  F.  C 
S.,  Maujen  Electric  Co..  C.  E.  Inman,  A.  H.  GREENSLrr, 
E.  C.  De,«iL.  J.  H.  Enright.  D.wio  W.  Beaman,  H.  A.  Strauss.) 

Small  plants  can  not  afford  to  pay  for  the  services  of  an 
e-icpert  meter  man,  consequently  linemen  install  meters  and  fre- 
quently "try  it  again  to  see  if  it  is  right"  in  the  premises.  Often 
at  the  end  of  the  month  the  meter  is  found  not  to  have  moved, 
or  the  disc  is  too  high  or  too  low,  and  meter  running  slow. 
Our  main  trouble  is  that  frequently  linemen  connect  so  that 
meter  runs  backward.  Frank  Beckwith. 

n  8.  Xl  it  bsmI  piMtiM  to  test  meten  in  drcait  a  few 
weekB  >ft«r  tltey  u«  put  npl 

If  the  meters  are  of  the  commuutor  type  it  is  a  good  idea  to 
inspect  and  test  a  few  week*5  after  installation,  and  i 


is  a  good  idea  to      j 
and  if  me&^^^^M 
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found  slow  on  light  loads,  and  if  the  jewel  is  O.  K.,  adjust  speed 
by  means  of  the  adjustment-field,  but  do  not  clean  commutator. 
'I'he  modern  induction  meter  needs  no  special  attention  for  sev- 
eral months.  W.  H.  Greenslit. 

Yes ;  test  as  soon  as  possible,  to  be  sure  installation  is  cor- 
rect and  meter  moving,  and  test  again  in  three  months,  when 
meter  is  cleaned  as  per  instructions  of  factory  and  is  then  sup- 
posed to  be  in  normal  condition  for  future  use ;  test  then  at  inter- 
vals of  three  months.  Frank  Beckwith. 

It  is  very  good  practice  where  companies  can  afford  to  hire 
men  to  do  this  work,  but  when  the  men  are  making  periodic  and 
complaint  tests,  reading  and  repairing  meters,  I  think  six  months 
after  installation  is  soon  enough. 

The  Colorado  Springs  Elec.  Co. 

It  is  considered  good  practice  to  test  meters  in  circuit  within 
a  few  weeks  after  installation,  and  we  endeavor  to  test  such 
meters  within  one  week.      The  Philadelphia  Electric  Co. 

It  is  advisable  to  inspect  the  meter  as  soon  as  it  is  con- 
nected, and  then  make  a  regular  test  upon  the  customer's  prem- 
ises about  three  or  four  weeks  afterward. 

W.  R.  B.,  N.  Y.  Ed.  Co. 

Our  practice  is  to  satisfy  ourselves  that  meter  starts  prop- 
erly when  first  installed.  The  idea  of  testing  meters  some  weeks 
after  installation  is,  however,  a  commendable  one. 

J,  J.  Cagney. 

Meters  should  be  tested  on  customer's  premises  within  a 
month  of  installation.  E.  R.  French. 

Warren  Partridge. 
J.  W.  C,  E.  E.  I.  Co.  OF  Boston. 

When  meters  are  installed  by  apprentices  it  is  necessary  to 
have  same  inspected  and  given  an  "estimate  test"  by  a  com- 
petent man  before  the  first  bill  is  rendered.     Should  an  error 
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remain  undiscovered  for  several  months  no  settlement  can  be 
made  except  at  a  loss  to  the  company  and  the  greater  loss  of 
the  customer's  confidence  in  meters  in  general.    G.  R.  Radlei'. 

We  do  not  do  it.  Our  meter  testers  also  set  the  meters. 
As  these  men  know  by  experience  that  great  care  is  necessary 
in  handling  meters  in  order  that  they  retain  their  accuracy,  we 
do  not  consider  it  necessary  to  make  a  test  of  the  meter  earlier 
than  six  months  after  it  is  set.  David  W.  Eeaman. 


No,  not  a  usual  practice. 


J,  J.  Gaffney. 

H.  A,  Strauss. 

A.  O.  Fretz. 

W.  H.  Fellows. 


U  9.  What  is  the  most  satisfactory  method  of  testing  meten 
on  customers'  premises,  and  how  many  meters  per  day  can  one  man 
test  by  the  method  ^vent 

Portable  testing  outfit,  combhied  voltmeter,  ammeter  and 
sometimes,  also,  standard  wattmeter,  using  customer's  meter  and 
his  own  lamps  for  the  test ;  meter  man  should  use  customer's 
lamps  and  explain  speed,  et  cirtcra,  and  show  lest  thoroughly  after 
having  first  seen  to  the  meter  himself;  explain  and  show  differ- 
ence between  one,  two  and  more  lamps  on  meter,  and  leave  with 
customer  instructions  how  to  roughly  test  his  own  meter.  This 
eliminates  very  many  unnecessary  kicks.  Always  be  cheerful, 
and  don't  fail  to  send  meter  tester  up,  however  often,  and  before 
bill  is  paid,  and  have  him  prove  that  meter  is  right. 

Frank  Beckwuh. 

We  find  that  a  portable  test  meter  with  the  register  on  top  of 
three  pointers,  which  reads  directly  in  disc  revolutions  and  is 
divided  to  read  in  hundredths  of  a  revolution,  gives  the  best  satis- 
faction. Test  meter  is  connected  in  series  with  meter  to  be  tested 
and  after  counting  revolutions  on  the  latter,  dividing  by  revolu- 
tions which  will  be  shown  on  the  pointers  of  the  test  meter  will 
give  percentage  of  error.  This  method  eliminates  all  errors  of  the 
stop  watch  and  slide  rule,  and  one  man  can  easily  test  from  i8 
to  20  meters  a  day.  The  Colorado  Springs  Electric  Co. 
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It  is  more  economical  to  furnish  the  tester  with  a  helper 
and  then  combine  with  the  meter  test  a  complete  inspection  of 
the  wiring  for  leaks,  taps  ahead  of  meter,  or  concealed  connections. 
Present  methods  of  meter  construction  and  installation  make  the 
theft  of  current  very  easy,  while  the  morals  of  a  large  class  of 
electric  light  users  arc  such  that  they  will  take  advantage  of  any 
scheme  of  which  they  hear,  unless  inspections  are  frequent.  With 
two  men  in  a  party  one  can  be  tracing  the  wires,  while  the  other 
connects  in  the  portable  instruments  and  fills  out  the  report  card. 

The  number  of  meters  thus  tested  per  day  varies  from  five  to 
ten,  depending  upon  size  of  installation  and  distance  between  cus- 
tomers. G.  R.  Radley. 


By  using  a  lamp  bank  or  battery  for  load,  determined  by  the 
capacity  of  the  meter,  then  bridging  the  meter,  thereby  allowing 
the  consumer  to  have  uninterrupted  service  during  the  test.  On 
alternating-current  circuits  use  a  standard  wattmeter,  voltmeter 
and  stop  watch,  or  standard  test  meter,  and  on  direct-current  cir- 
cuits a  m ill i voltmeter,  shunt  box,  voltmeter  and  stop  watch,  or  a 
standard  test  meter.  Use  a  slide  rule  for  computations.  Test 
meters  on  approximately  5  and  80  per  cent  of  their  rated  capacity. 
The  number  of  meters  one  tester  and  assistant  can  test  per  day  by 
the  above  methods  varies  with  the  location  of  meters,  but  the 
average,  using  instruments,  is  about  eight  meters  per  day.  The 
average  number  per  day  with  the  standard  test  meter  has  not  been 
determined.  The  Philadelphia  Electric  Co. 

We  find  that  the  most  satisfactory  method  of  testing  meters 
on  customer's  premises  is  to  use  voltmeter  and  standard  resist- 
ances. In  connection  with  the  latter  calibration  cards  are  used, 
giving  the  seconds  of  time  taken  by  a  certain  number  of  revolu- 
tions of  the  disc.  These  cards  are  made  out  at  half-minute 
intervals.  By  this  method  only  one  instrument  has  to  be  read 
besides  counting  revolutions  of  the  disc  of  the  meter. 

David  W.  Beaman. 


For  small  meters  a  calibrated  resistance  box  and  voltmeter. 
For  other  sizes  up  to  200  amperes,  resistance  box  with  ammeter 


3«6 


U— METERS 


and  voltmeter.    For  meters  of  300  amperes  and  upward,  a  p 
storage  battery  with  ammeter  and  voltmeter. 

Six  to  eight  meters  of  the  usual  size  per  day. 

J.  W.  C,  E.  E.  I.  Co.,  BoSTOK. 

Our  practice  is  to  use  a  perfectly  calibrated  instrument  in 
series  with  consumer's  meter,  but  we  only  make  such  tests  in 
cases  of  disputed  accounts.  The  number  per  day  that  might  be 
tested  by  one  man  would  depend  entirely  upon  the  ground  which 
he  would  have  to  cover  in  conducting  such  tests.      J.  J.  Cagke\'. 

Most  companies  manufacture  a  special  integrating  watt- 
meter for  this  purpose.  Connect  the  two  meters  in  series  and  com- 
pare revolutions.  This  method,  while  thoroughly  reliable,  is  quick 
and  simple  and  also  easily  understood  by  your  customer.  One 
man  with  3  system  of  this  kind  may  test  15  or  20  meters  daily. 
W.  H.  Gbeenslit. 

Use  standard  size  portable  recording  meter,  or  an  iadicaring 
wattmeter  with  stop  watch.  The  number  tested  in  a  day  must  varj- 
widely  with  the  location  of  meters  as  regards  accessibility  and 
the  number  of  meters  within  a  given  radius. 

Ralph  R.  Laxton 

Rotating  standards ;  as  the  personal  element  of  reading  indi- 
cating wattmeters  and  voltmeters  is  eliminated.    Six  to  ten  a  day. 
E.  R.  French. 

W.  T.  OVIATT. 
J.  J.  GaFF?1E1l'. 
F.  C.  S-.  ^f.^LDE*.■  Et£CTRlC  Co. 

n  10.  In  testing  large  oonsnaen'  neten  nQoiring  enncBt 
tnuiiformeis,  what  u  best  practice — to  test  with  or  withoat  onr- 
rent  transfonnert 


In  ail  meters  where  a  cnrrent-transfonner  is  used,  trans- 
focmer  should  be  tested  periodically  as  well  as  the  meter.  a&  a 
slight  error  in  the  transformer  will  make  a  greater  one  i 
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meter.     This  can  be  determined  by  connecting  a  wattmeter  on 
the  primary  and  one  on  the  secondary  end  of  the  transformer. 
The  Cou)rado  Springs  Elec.  Co. 

Where  possible,  meters  should  be  tested  on  the  primary  side 
of  their  transformers  in  order  to  include  the  errors  of  ratio  and 
drop  in  secondary  currents,  Douglas  P.  Morrison. 

(Concurrent  opinions  expressed  by  W.  H.  Greenslit,  C.  E, 
Inman,  F.  C.  S.,  Malden  Electric  Co.,  J.  W.  C,  E.  E.  I.  Co.  of 
Boston.) 

IT  11.  What  is  common  practice  in  regard  to  the  re-calibra- 
tion of  customers'  meters?  How  often  shonld  they  be  re-cali* 
bratedi 

This,  I  think,  depends  entirely  Upon  the  make  of  meter, 
whether  they  are  old-type  Thomson  recording  wattmeters  or  mod- 
em-type induction  meters.  If  the  old-type  Thomson  recording 
wattmeter  is  used  a  great  deal  of  the  time  on  light  load,  test 
four  times  a  year;  modern-type  induction  meter  at  intervals  of 
eighteen  months,  and  one  year  under  any  conditions. 

F.  C.  S.,  Malden  Electric  Co, 

The  best  modern  practice  calls  for  the  periodic  testing  of 
meters  on  the  consumers'  premises.  The  length  of  the  period 
must  vary  with  the  localit>',  business,  load  connected,  et  catera, 
and  no  general  rule  can  be  laid  down.  Each  meter,  however, 
should  be  inspected  once  each  year.  Some  will  need  thorough 
tests  every  three  months  or  oftener.        Douglas  P.  Morrison, 

In  meters  of  large  capacity  where  a  heavy  load  is  used  it 
is  considered  good  practice  to  test  and  re-calibrate  meters  at 
least  each  three  months.  This  applies  to  theatres,  department 
stores,  large  power  installations,  et  cetera.  In  the  more  ordinary 
cases  where  fairly  large  and  constant  loads  are  used,  a  test  every 
six  months  is  considered  sufficient. 

In  all  other  installations,  such  as  residences,  el  ceBtera,  we  test 
and  re-calibrate  once  each  year.     All  meters  are  re-calibrated  to 
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register  within  five-tenths  of  one  per  cent  either  above  or  bdow 
absolute  accuracy  on  5  and  80  per  cent  loads. 

The  Philadelphia  Electric  Co. 

Commutator-type  meters  should  be  tested  on  customers'  prem- 
ises three  times  a  year.  An  up-to-date  induction  meter  should 
be  tested  once  a  year  by  using  an  indicating  wattmeter  and  apply- 
ing the  ordinary  formula ;  or  put  a  graduated -disc  recording  watt- 
meter in  series  and  note  the  difference  in  speed  of  the  two  discs, 
keeping  in  mind  the  disc  constant.  E,  C.  Deal, 

From  two  to  twelve  months,  depending  upon  the  amount  of 
use.  The  general  rule  of  a  test  for  every  million  revolutions  of 
the  disc   gives   good   results, 

J.  W.  C,  E.  E.  I.  Co.,  Boston. 


We  test  direct-current  meters  about  twice  a  year  and  a!*^^ 
nating-currcnt  meters  about  every  15  to  18  months, 

David  W.  Beam 


nd  all^J 


Induction  meters  should  be  tested  once  a  year.    Commutator 
type  every  six  to  eight  months.  C.  E.  Inhan. 


Every  six  months  in  business  sections  of  territory,  and  once 
D  eight  months  in  residential  districts,  J.  J.  Gaffney. 


Customers'  meters  are  commonly  tested  once  each  year ;  they 
should  be  tested  twice  each  year.  W.  T.  Oviatt. 


At  least  once  a  year. 


E.  R-  French. 


We  average  once  a  vear  except  in  special  cases. 

W.  H.  Fi 


LLot 
■nd  thJ! 


ELuni^^H 


Local  laws  prescribe  re-calibration  of  meters  every  6ve  years: 
and  this  re~calibratioa  should  occur  frequcDtly  if  experience  so 
J.  J,  Cagnev. 
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U  12.  If  a  meter  is  correct  on  light  loads,  will  it  be  always 
80  on  half  and  full  loads? 

Not  necessarily.  The  full-load  accuracy  of  the  meter  is  con- 
trolled by  the  position  of  tlie  permanent  magnet,  while  the  light- 
load  accuracy  is  controlled  by  the  shunt  coil.  The  instrument 
should  be  calibrated  both  upon  full  and  light  loads.  When  this 
is  done  it  will  be  found  to  be  practically  correct  at  all  interme- 
diate loads.  W.  R.  B..  N.  Y.  Ed.  Co. 


I  A  meter  can  be  calibrated  to  be  correct  on  all  loads,  but  after 

!     constant  use  it  will  become  slow  on  light  loads  but  still  retain 
its  accuracy  on  half  and  full  loads.     It  can  then  be  re-cahTjrated 
J     on  light  load  without  changing  full  load. 
J  The  Colorado  Springs  Elec.  Co, 

It  depends  somewhat  on  the  type  of  meter.  In  the  commu- 
tator-type meter,  especially  some  of  the  older  types,  in  order  to 

get  an  accurate  record  on  vcrj'  light  loads,  meter  would  almost 
invariably  be  fast  on  full  load.  The  later-type  meters  have  prac- 
I  tically  overcome  this  difficulty.  I  find  that  in  the  old-type  meters 
it  becomes  necessary  to  allow  from  in  to  20  per  cent  slow  on 
anything  less  than  50-watt  load  in  order  to  get  an  accurate  record 
on  from  one-half  to  full  load.  F.  A.  Johnson. 

I  Ko,  not  after  long  periods  of  use.    Should  be  checked  every 

>     three  months.     On  our  system  the  main  source  of  profit  to  the 
,     company  is  the  consumer  whose  bill  is  not  over  $5.00  and  he 
j     constitutes  a  large  majority.     The   light-load   accuracy  of  the 
meter  should  be  very  carefully  maintained  for  the  small  station. 
Frank  Beckwith. 

If  a  meter  is  correct  on  light  load  it  will  in  nearly  all  cases 
be  correct  or  slightly  fast  on  half  and  full  load.         E.  C.  Deal, 

Owing  to  friction  materially  affecting  the  accuracy  of  a  meter 
on  light  loads,  it  is  possible  to  have  a  meter  correct  on  light 
load  and  still  be  20  per  cent  off  on  half  or  full  load. 

Toledo  Railways  and  T^t.  Co. 
E.  A.  Vaughan. 


U— METERS 


Ul3 


Not  necessarily,  as  a  light-load  adjustment  docs  not  govern 
the  half  or  full-load  accuracy.     The  Philadelphia  Elec-  Co. 
David  W.  Beaman. 

Not  necessarily ;  it  is  difficult  to  calibrate  one  so  tfiat  it  will 
be  absolutely  correct  on  all  loads.  J.  J.  Cagney. 

{Concurrent  opinions  expressed  by  C,  E.  Inman,  F.  Ell- 
wood  Smith,  F,  O.  Broili,  W.  H.  Greenslit,  W-  H.  Fel- 
U)Ws,  H.  A.  Strauss,  J.  W.  C,  E.  E.  I.  Co.  of  Boston,  E.  R- 
French.) 


Unless  overloaded  whei 
would  not. 


properly  installed  I  fail  to  see  why  it 
J,  H.  Enricht. 


U  13.  Would  it  pay  a  small  station  having  abont  600  meter 
customers  to  keep  a  man  just  to  read  meters,  to  keep  meters  in 
repair  and  to  test  same;  and  bow  often  should  they  be  testedt 

In  a  station  with  500  customers,  if  the  service  is  alternating 
and  the  meters  are  of  the  older  patterns,  I  should  think  one 
man  would  have  his  hands  full  keeping  up  the  meters  and  read- 
ily them  monthly,  but  with  the  later  models  a  meter  man  should 
be  able  to  do  this  work  easily  and  have  time  for  other  duties 
as  well,  such  as  looking  after  complaints  and  possibly  some 
new  business.  I  made  it  a  rule  at  one  time  to  test  meters  every 
six  months,  then  changed  to  once  a  year,  but  for  the  last  tiivo  or 
three  years  have  not  had  a  set  rule.  By  looking  after  the  UUs, 
making  ccanparisons  where  there  is  a  noticeable  difference  that 
can  not  be  accounted  for,  and  in  looking  after  ccunplaints  an< 
testing  the  meters  on  the  installation  in  question.  I  think  I  have 
got  on  about  as  well  as  formerly.  S.  S.  Inghak. 


We  certainly  think  it  u-ould  pay.  Too  much  importance  can 
not  be  bud  upon  the  necessity  of  keeping  meters  in  good  condi- 
tion. Meters  should  be  tested  at  least  once  a  year  and  in  special 
esses  where  loads  are  heav>-  and  roastant,  more  often,  say  every 
six  months.  Meters  should  also  be  examined  at  intenals  during 
the  year  if  the  amount  of  current  registered  for  given  periods 
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fluctuates — where  the  cause  of  such  fluctuation  is  not  explained 
by  an  irregular  use  of  the  light  or  power. 

The  Phil.'Vdelphia  Electric  Co. 

Circumstances  alter  conditions.  If  a  plant  can  not  retain 
a  meter  man,  I  would  suggest  engaging  the  services  of  a  good 
meter  man  a  few  months  each  year,  giving  all  meters  a  thorough 
inspection  and  test.  C.  C.  Gartland. 

'  Yes.    One  man  would  have  all  that  he  could  do  if  the  work 

was  done  properly,  and  the  increased  revenue  due  to  the  proper 

'  care  of  meters  will  much  more  than  pay  the  cost  of  testing.  Me- 
ters should  be  tested  at  least  once  a  year,  preferably  once  in  six 
months.  W.  T.  Oviatt. 

There  is  no  special  question  in  our  mind  but  that  the  employ- 
ment of  a  man  whose  specialty  would  be  meter  maintenance  and 
reading,  would  pay  in  a  500-meter  installation,  but  he  ought  to 
have  considerable  spare  time  for  some  other  work  besides  me- 
ters. W.  H,  Fellows. 


Stations  having  300  meters  or  more  should  have  a  distinct 
meter  department.  Establish  a  one-man  department  for  30a  me- 
ters and  add  one  man  for  each  additional  500  meters.  (See 
r  to  U  II.)  E.  C,  Deau 


I  should  think  it  would  pay  to  have  a  meter  reader  for  500 
meter  customers.  He  could  do  other  clerical  work  in  connection 
with  this.  Keep  a  separate  man  for  the  maintenance  of  meters. 
Period  of  testing  is  answered  in  U  11. 

F.  C.  S.,  Malden  Electric  Co. 


It  is  desirable  that  one  man  should  care  for  all  the  meters 
and  make  that  his  special  business.  He  could  also  read  the 
meters  and  collect  some  of  the  bills.  F.  Ellwood  Smith. 

(Practically  concurrent  opinions  expressed  by  T.  H.  T.  &  L, 
Co.,  The  Colobaix)  Springs  Elec.  Co.) 
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Yes,  Meiers  should  at  all  times  be  kept  in  I 
possible.  There  is  no  set  time  that  a  meter  will  run  before  need- 
ing to  be  tested.  Time  will  vary  widely,  depending  on  location 
of  meter  and  on  kind  of  service  supplied  through  it.  A  com- 
plete record  of  meters  should  be  kept  as  to  condition,  when 
tested,  result  of  test,  repairs  made,  and  so  forth. 

F.  A.  Johnson. 

With  500  meters  and  reasonable  area  three  men  will  be  re- 
quired for  about  three  days  each  month  to  read,  if  bills  arc  to  be 
gotten  out  at  about  the  same  time.  Your  arc-light  man  should 
also  be  able  to  keep  500  meters  in  repair  and  tested. 

H,  A,  Strauss. 

Yes;  500  meters  with  entire  care  and  reading,  with  perhaps 
the  changing,  should  keep  one  man  reasonably  busy. 

J.  W.  C,  E.  E.  I,  Co.,  Boston. 

Yes.  With  very  much  "trouble  work,"  one  man  would  do 
well  to  make  regular  inspection  once  in  three  months. 

Ralph  R.  Laxtox. 

Yes.  It  would  in  your  small  station  keep  this  man  fairly 
busy,  and  he  could  in  spare  time  be  employed  profitably  otherwise, 
as  in  soliciting,  adjusting  difficulties,  keeping  newspapers  in  line. 
and  so  forth.    Choose  your  man  with  this  in  mind. 

Frank  Beckwith. 

U  14.  What  is  your  basis  of  districting  the  oity  in  you 
alternBting-carreiit  territory  T  Bo  yoa  read  meten  acGording  to 
your  lighting  feeders,  or  do  yon  adopt  a  purely  arbitrary  district 
line? 

In  a  small  station,  up  to  about  200  consumers,  the  meter 
reading  can  be  taken  care  of  very  nicely  by  plotting  the  streets 
on  a  sheet  that  will  go  in  the  meter  book.  Make  this  in  ink, 
and  make  a  dot  with  a  soft  lead  pencil  where  there  is  a  meter, 
so  that  the  mark  can  be  erased  and  changed  as  the  business  de- 
mands.    The  meter  sheets  should  be  held  in 


a  loose-leaf  bad|^J 
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five  by  six  inches.  Indexed  through  the  book,  alphabetically, 
each  sheet  is  readily  brought  to  view  as  desired.  With  more 
customers  it  is  advisable  to  use  numbers  instead  of  dots  to 
designate  the  meters,  these  numbers  corresponding  with  the 
customer's  number  and  the  meter  sheets  being  placed  in  the 
binder  in  numerical  order.  Any  number  of  meter  books  may  be 
used,  so  long  as  the  numbers  on  the  plot  and  the  meter  sheets 
correspond.  S.  S.  Inghan. 

Our  meter  reading  is  laid  out  in  routes.    Meter  cards  are  of 
the  loose-leaf  form  (see  accompanying  cut),  each  class  of  service 
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Meter  Reader's  Card 


being  printed  on  different  color  card.  Routes  are  so  arranged 
that  the  meter  reader  has  to  go  the  least  possible  distance  from 
one  custmner  to  another  to  cover  the  routes.  Customers'  ledger 
is  also  written  up  in  the  same  order  as  the  meter  cards.  The 
meter  readers  read  continuously,  so  that  they  get  around  to 
the  same  customers'  route  at  practically  the  same  time  in  each 
mon^L  F.  C.  S.,  Malden  Electric  Co. 
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All  meters  read  by  districts  fixed  wholly  by  t 
without  regard  to  feeders  or  circuits, 

J.  W.  C.  E.  E.  I.  Co.,  Boston. 

In  reading  meters  we  follow  a  district  line  and  from  end 
to  end  of  streets ;  while  one  meter  book  may  cover  but  one  long 
street,  another  will  include  several  short  streets  in  one  district, 
the  intention  being  that  each  meter  book  shall  contain  a  fair 
day's  work  for  every  meter  reader.  J.  J.   Cagnev. 

Each  meter  reader  has  a  certain  route  to  cover  each  month, 
and  plans  to  read  the  same  meter  the  same  day  of  the  month  each 
time.  E.  R.  French. 

We  adopt  an  arbitrary  route,  regardless  of  feeders. 

E.  C.  Deal, 

Our  meter  readers'  books  are  made  up  partly  according  to 
feeder  arrangement  and  partly  arbitrarily,  the  intention  being 
that  each  book  shall  be  so  arranged  as  to  enable  the  meter 
readers  to  get  around  as  rapidly  as  possible. 

T.  H.  T.  &  L.  Co. 

Errors  in  reading  meters  will  unavoidably  creep  in,  despite 
system.  Let  the  bookkeeper  carefully  note  any  change  in  size  of 
bill  and  hand  those  back  for  reading  the  second  time  which  arc 
thought  to  be  at  variance  with  past  records, 

Frank  Beckwith. 

Read  meters  from  right  to  left,  then  check  readings  by 
reading  from  left  to  right;  in  other  words  read  twice  if  you 
would  eliminate  possible  errors.  W.  W.  Fuller. 

W.  R.  B.,  N.  Y.  Ed.  Co. 


We  have  found  very  satisfactory  the  method  of  having  the 
meter  reader  mark  the  position  of  the  pointers  on  a  card  that  is 
a  fac-simile  of  the  meter  dial.  By  this  method  the  reader  does 
not  actually  read  the  meter,  but  merely  draws  the  position  of  the 
hands  on  the  card.  The  Phiijuielphia  Elecikic  Co. 

F.  D. 


Elecikic  Co.       || 
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Have  one  make  of  meters  and  do  not  change  meter  man. 
R.  N.  Kimball. 


Hire  good  men  and  hold  them  up  to  a  high  standard. 

J.  W.  C.  E.  E.  I.  Co.,  Boston. 

Employ  good  men.  Compare  every  bill,  before  sending  out, 
with  the  customer's  previous  record ;  insist  upon  a  careful  com- 
parison, and  do  not  hesitate  to  re-read  the  doubtful  bills. 

Percy  Ingalls. 

*U  IS.  What  are  the  best  methods  to  use  to  eHmiiiate  errors 
in  reading  meters? 

Have  intelligent  readers,  and  do  not  change  them  from  the 
regular  route.  Forms,  methods  and  systems  cut  very  little  ice 
if  you  have  a  "bum"  reader.  I  would,  however,  advise  a  very 
simple  but  properly  ruled  sheet  for  each  customer  and  one  that 
will  take  care  of  twelve  months'  readings.  Leave  a  space  oppo- 
site each  month  for  remarks.  Make  up  loose-leaf  books  of 
convenient  size  from  these  sheets.  Let  January  reading  be  at 
the  bottom  of  the  page  and  place  the  readings  each  month  one 
over  the  other  and  allow  your  reader,  if  he  so  desires,  to  carry 
out  the  figures  showing  the  difference  between  the  reading 
of  the  present  and  past  month.  This  arrangement  enables  him 
to  make  the  subtractions  easily,  also  to  detect  readily  any  decided 
change  in  the  customer's  current  consumption  from  that  of  the 
previous  month.  If  any  decided  change  is  noticed  he  can  re- 
read his  meter  while  on  the  ground.  ■  This  saves  time  and 
delays.  This  system,  however,  has  little,  if  any,  advantage  over 
the  method  by  which  the  reader  is  furnished  each  month  with 
a  printed  form  giving  customers'  name,  address,  month  and 
meter  number,  but  no  previous  reading.  With  these  forms  the 
reader  makes  up  his  loose-leaf  route  book,  takes  his  readings,  and 
turns  tliem  in  each  day  by  removing  such  leaves  as  have  been 
filled  out  with  readings.  This  method  should  be  known  as  "grief 
to  curbstone  readers."  E.  C.  Deal. 
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(a)  Have  competent  men,  thoroughly  instructed  on  meter 
reading,  especially  with  regard  to  the  relation  of  dials  to  each 
other:  (b)  adopt  one  good  meter  as  your  standard  and  avoid 
the  installation  of  an  assortment  of  instruments;  (c)  read  direct 
in  kilowatt-hours,  and  adopt  a  system  whereby  meter  readings  will 
not  require  to  be  retranscribed;  (d)  alternate  meter  readers'  dis- 
tricts every  reading;  (e)  have  all  meter  readings  passed  through 
the  hands  of  a  competent,  experienced  man,  whose  duty  it  is 
to  scrutinize  readings  and  question  any  apparent  abnormal  con- 
dition, either  in  increased  or  decreased  consumption. 

J.  J.   Cagsey. 

I  have  noticed  that  some  companies  furnish  their  customers 
with  a  card  that  is  to  be  hung  up  near  the  meter,  on  which  the 
meter  reading  is  placed  when  read,  for  the  convenience  of  the 
customer  in  checking  the  reading.  It  is  claimed  this  has  a 
tendency  to  make  the  reader  more  careful.  S.  S.  Ingman. 

Mr.  Thos.  W.  Burke,  of  Anaconda,  Mont.,  proposes  that  the 
meter  reader  be  furnished  with  a  camera  and  photograph  the 
face  of  the  meter,  thus  giving  a  permanent  unquestionable  record. 
The  face  of  the  meter  to  bear  the  name  and  house  number  of 
consumer,  the  inside  of  camera  hood  to  contain  a  card  bearing 
date  and  name  of  reader  with  blank  space  for  last  reading  and 
calculation  of  bill.  The  camera  to  be  fitted  with  rolls  of  sensi- 
tive paper,  printing  by  concentrated  light  of  bull's-eye  incandes- 
cent, or  with  films  for  printing  from  the  negative.  By  this  means, 
if  it  can  be  successfully  carried  out,  the  meter-reader  is  checked 
and  any  errors  of  reading  or  of  transcribing  figures  are  elimi- 
nated. Herbert  McNulta. 

*U  16.  Would  it  not  do  away  with  many  oomplainta  if  meter 
readers  would  leave  a  duplicate  reading:  vith  the  onstomer! 

Yes.  The  writer  prefers  to  follow  the  plan  of  instructing 
the  customer  as  much  as  possible.  He  has  in  the  office  a  regular 
meter  dial  taken  from  a  meter  and  neatly  mounted  in  a  tin  box, 
with  an  opening  in  same  for  the  finger  to  engage  the  wheels  of 
the  dial  train,  and  this  meter  face  is  set  at  different  readings 
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and  the  method  of  reading  at  each  one  shown  and  explained. 
Differences  between  one  reading  and  another  are  shown  and 
figured  in  dollars  and  cents.  The  customer  is  encouraged  to 
keep  a  record  of  his  own  readings  for  comparisons  with  ours. 
Then,  by  having  the  customer  capable  through  your  instructions 
to  roughly  test  his  own  meter,  many  unnecessary,  foolish  and 
unjustified  complaints  are  avoided.  Frank  Beck  with. 

There  are  good  arguments  for  and  against  leaving  duplicate 
meter  readings  with  a  consumer.  The  leaving  of  a  duplicate 
reading  constitutes  another  liability  of  error  unless  the  duplicate 
be  a  carbon  copy  (which  is  not  easily  obtainable  if  the  original 
be  a  loose  card  or  strong  sheet  intended  to  form  permanent 
record),  and,  if  a  discrepancy  between  such  reading  and  the 
account  rendered  should  occur,  the  possession  of  such  duplicate 
would  form  undisputable  evidence  against  the  company.  The 
argument  in  favor  of  the  idea  is  that  present-day  practice  leans 
toward  the  enlightenment  of  the  public,  and  for  that  reason  the 
leaving  of  duplicate  readings  with  constmiers  would  help  remove 
the  popular  presumption  of  extortion — so  apt  to  find  place  in 
the  public  mind.  If  a  public  service  corporation  is  an  honor- 
able one  it  will  not  exact  from  its  consumers  more  than  it  is  justly 
entitled  to,  and  for  this  reason  it  should  be  quite  anxious  to 
acquiesce  whenever  it  is  manifestly  in  the  wrong.  J.  J.  Cagney. 

Only  with  customers  of  more  than  ordinary  intelligence.  We 
do  not  believe  that  it  would  assist  to  any  gjeat  extent  in  elimi- 
nating complaint  with  the  average  customer.  It  is  our  practice 
to  leave  duplicate  dial  readings  only  upon  special  request. 

W.  R.  B.,  N.  Y.  Ed.  Co. 

Unquestionably  it  would  obviate  many  complaints  by  unveil- 
ing to  the  lay  mind  one  of  the  mysteries  of  an  electrical  appli- 
ance. M.  C.  TURPIN. 

Yes;  but  if  there  are  many  meters  to  be  read  it  would  take 
so  much  time  that  it  would  not  be  practicable. 

F.  Ellwood  Smith. 
Q— 22 
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Yes ;  it  often  satisfies  the  customer.      W-  H.  Gseensut. 

Yes,  and  every  customer  should  be  instructed  how  to  read 
his  meter.  A,  O.  Fhetz. 

Not  in  all  cases,  as  when  dial  hands  are  slightly  misplaced 
it  might  cause  the  consumer  to  think  the  meter  has  been  read 
incorrectly.  It  is  also  considered  that  a  very  small  percentage 
of  the  consumers  would  avail  themsleves  of  this  opportunity  to 
check  the  bill.  The  Philadelphia  Electric  Co. 

Possibly  to  some  extent,  although  not  a  good  practice  to 
eocour^:e.  J.  W.  C,  E.  E.  I.  Co.,  Bostoh. 

We  do  not  believe  tlie  majority  of  customers  care  to  be 
bothered  witli  advance  information  on  meter  readings. 

Percy  Ixgalls. 

U  17.  What  has  been  yonr  experience  with  direct-current 
meters  for  power  purposes  on  220-440-Tolt  three-wire  clronitst 

V  18.  What  are  the  drawbacks  to  the  Sangamo  direct-cur- 
rent integrating  wattmeter ! 

To  be  answered  in  executive  session.  EoiTOa. 

n  19.  What  are  the  principal  Mirice  troubles  with  the  new 
Q«MtttI  £lMtritt  type  C  Thomaon  reeording  wattmeter  t 


To  be  answered  in  executive  session. 


Editor. 


t 


U  20.  (a)  In  connecting  Thomson  recordii^  wattmeters  are 
the  markings  of  the  connections  strictly  adhered  to  in  praoticeT 
(h)  Do«a  Bflter  man  carry  a  voltmeter  to  determine  polarity  of 
wimt  (e)  Shosld  service  connections  be  changed  to  bring  in 
vitei  ewnetlyl  (d)  What  effect  wiU  a  connection  not  made 
■fwnnliif  to  1T**^*C  hare  npoa  the  aperation  of  the  meter  t 


(a)  No.    (b)  Not  oecessarily. 
ence.  none  whaie%'er. 
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(a)  As  a  rule,  (b)  No — ^a  polarity  indicator,  (c)  Not 
necessarily,     (d)  None — ^meter  will  operate  Equally  as  well. 

E.  A.  M.,  N.  Y.  Ed.  Co. 

(a)  Yes,  they  should  be,  as  connecting  up  backward  will 
show  an  error  in  record  on  light  loads,  (b)  Man  installing 
direct-current  meters  should  at  all  times  carry  a  polarity  indi- 
cator or  voltmeter,    (c)  Yes.    (d)  See  (a).      F.  A.  Johnson. 

If  meters  are  tested  upon  the  premises  soon  after  installing, 
the  polarity  markings  of  the  manufacturer  need  not  be  followed. 
If  such  installation  tests  are  not  made  the  polarity  markings  had 
better  be  followed.  J.  W.  C,  E.  E.  I.  Co.,  Boston. 

(a)  Not  always. 

(b)  Polarity  can  easily  be  found  by  using  polarity  indica- 
tor or  paper. 

(c)  Cross  leads  if  positive  are  on  wrong  side. 

(d)  By  putting  positive  wire  in  post  marked  negative,  the 
current  has  to  pass  through  the  series  winding  before  it  reaches 
the  shunt  winding.  This  slightly  affects  the  registration,  but  not 
really  sufficiently  to  matter.  A.  Peters. 

In  connecting  Thomson  recording  wattmeter  we  pay  no  at- 
tention to  the  polarity  marks  on  the  meter.  If  the  meter  is 
not  connected  up  as  marked,  it  results  in  some  inaccuracy  on 
light  loads,  and  sometimes  causes  the  meter  to  creep.  This  error 
is  corrected  after  the  meter  is  installed,  by  an  adjustment  of  the 
starting  coil.  O.  J.  Bushnell. 

(a)  Yes,  they  should  be,  in  order  to  have  the  meter  register 
accurately. 

(b)  No.    Use  a  polarity  tester. 

(c)  No.  Cross  the  wires  before  they  enter  the  meter,  using 
circular  loom  if  necessary  to  keep  the  wires  from  touching  each 
other. 

(d)  It  will  affect  the  light-load  accuracy  from  2  to  5  per 
cent  David  W.  Beaman. 
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n  21.  What  methods  are  used  in  overcoming  the  hnmmiiig 
of  a  meter!    Have  aach  methods  permanent  resnlta? 

Methods  employed  to  eliminate  the  "humming"  of  a  meter 
can  have  permanent  results  only  where  the  voltage  remains  prac- 
tically constant.  Bristol  Gas  and  Elec.  Co. 

A  hum-retarder  can  be  put  on,  which  will  stop  the  sound  com- 
pletely and  permanently  if  put  on  carefully.  A  piece  of  wire 
can  be  fastened  to  some  part  of  tlie  vibrating  frame  and  to 
another  part  of  the  frame,  forming  a  metallic  connection  and 
breaking  up  or  damping  the  timing-fork  effect.  This  has  been 
tried  in  several  cases  and  has  proved  satisfactory. 

The  Brooklyn  Eiiison,  Meter  Dept. 

Be  sure  that  all  parts  of  the  meter,  including  the  cover,  are 
tight  and  then,  if  necessary,  place  a  drop  of  oil  in  the  top  bearing. 
J.  W.  C,  E.  E.  r.  Co.,  Boston. 

Humming  is  usually  caused  by  the  laminations  becoming 
slack.    Tighten  up.  A.  Peters. 

The  humming  of  Fort  Wayne  meters  can  be  stopped  in 
almost  all  instances  by  equipping  the  meter  with  the  new  flexible 
top-bearing  stud.  O.  J.  Bushnell. 

Use  solid  support,  as  the  outside  wall  in  cellar.  Soft  rubber 
placed  back  of  meter  will  often  absorb  the  vibration  and  reduce 
the  humming.  C.  E.  Inman. 

IT  22.  What  has  been  the  ezperienDe  of  l^btin^  oompaaiea 
in  cities  of  from  60,000  to  160,000  inhabitants  in  regard  to  ezaet- 
ing  depoaitaf 


k 


Deposits  are  very  necessary  in  growing  cities  to  protect  busi- 
The  requirement  is  somewhat  galling  and  we  call  it  "an 
estimated  payment  in  advance." 

Birmingham  Railway,  Light  and  Power  Co. 
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IT  23.  In  testing  meters  should  tests  be  made  at  light,  half 
and  fnll  loads,  and  the  average  taken  f 

It  is  necessary  to  test  meters  on  light  and  full  loads  only; 
if  they  are  made  O.  K.  on  these  loads  they  will  very  seldom 
change  at  intermediate  points. 

The  Colorado  Springs  Elec.  Co. 

Test  meters  at  fractional  loads.  In  connection  with  disputed 
bills,  test  at  load  customer  claims  to  use.  You  will  make  a  hit, 
provided  your  meter  is  a  modern  one.  F.  D.  Sampson. 

Yes,  unless  the  future  load  for  the  meter  is  known,  when  it 
should  be  adjusted  with  special  reference  to  that  particular  load. 

H.  D.  Larrabee. 

No.    Let  each  load  test  stand  by  itself.  C.  E.  Inman. 

Tests  should  be  made  at  10  per  cent  steps  and  average 
taken  if  average  will  compare  very  nearly  with  load  average  on 
meter;  if  not,  then  some  allowance  should  be  made  in  case  the 
meter  has  just  been  taken  out  of  service  to  ascertain  correctness 
of  same.  In  re-calibrating  meter  an  average  of  all  readings  should 
prove  correct.  F.  A.  Johnson. 

It  is  good  practice  to  test  meters  on  one-tenth  and  one-half 

loads.  O.  J.  BUSHNELL. 

Two  points  sufficient,  either  light  load  and  full  load,  or  light 
load  and  half  load,  but  averages  not  to  be  taken. 

J.  W.  C,  E.  E.  I.  Co.,  Boston. 

Meters  should  be  tested  upon  full  load,  or  as  near  full-load 
capacity  as  possible,  and  also  upon  light  load  or  one-tenth  of 
the  full-load  capacity.  If  the  meter  is  calibrated  correctly  upon 
both  these  loads,  it  will  be  found  to  be  approximately  correct  at 
all  intermediate  loads.  W.  R.  B.,  N.  Y.  Ed.  Co. 
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TJ  24.  Ib  it  better  to  pat  a  meter  in  each  phase  of  a  two- 
phase  motor  circuit  or  to  use  a  polyphase  meter? 

It  is  better  to  use  polyphase  meter,  but  care  must  be  exercised 
that  potential  is  taken  from  the  proper  phase,  otherwise  meter 
will  not  register  correctly ;  it  registers  to  total  load  on  one  dill 
and  will  always  run  forward  if  connected  properly. 

The  Colorado  Springs  Elec. 

Use  a  polyphase  meter.  Two  meters  will  give  the  energy 
consumed ;  however,  you  will  find  that  each  meter  does  not 
record  half  of  the  total.  Customers  sometimes  notice  this,  then 
complex  explanations  are  in  order.  F.  D.  Sampson. 

There  is  but  little  difference,  as  the  polyphase  meter  is  vir- 
tually two  single-phase  meters  in  the  same  case. 

H.  D.  Lahrabee. 
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Use  a  polyphase  meter. 


Meter  in  each  phase. 


E.  C.  Deal. 

J.  W.  C,  E.  E.  I.  Co.,  Boston. 

o.  j.  bushnell. 

Ralph  R.  Laxton. 

A.  Peters. 


IT  25.  (a)  Suppose  that  a  building  wired  on  the  three^wire 
Edison  system  is  connected  to  a  fonr-wire,  three-phase  distributicn 
for  lighting  service  with  115  volts  between  the  neatral  and  any 
one  of  the  other  three  wires  and  200  volts  between  any  two  of  the 
three-line  wires.  The  service  wires  to  the  building  would  be  con- 
nected with  the  neutral  on  the  line  and  with  two  of  the  outside 
wires,  making  a  three-wire  connection  with  200  volts  between  the 
outside  wires  and  116  volts  between  line  and  system.  Will  an 
ordinary  Edison  three-wire  meter  register  the  service  correctly  or 
will  it  be  necessary  to  install  two  single-phase  meters  with  116- 
volt  potential  windings?  (b)  What  will  be  the  error  wfth  the 
three- wire  meters  T 

Ordinarj-  three-phase  meter  will  not  register  correctly,  be- 
cause of  improper  phase  relations  between  current  and  potential. 
J.  W.  C,  E.  E.  I.  Co.,  Bosi 
O.  J.  BosHHBj 
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I  Dori't  think  either  would  measure  correctly.     The  proper 

arrangement  would  be  three  single-phase  meters  with  their  cur- 
rent coils  m  their  respective  phases,  and  potential  coils  connected 
between  the  respective  phases  and  the  neutral. 

Ralph  R.  Laxton. 

n  26.  Why  does  one  meter  register  more  than  the  other  on 
two-phase  circuit  for  a  single  motorT 

See  explanation  in  measurement  of  power  in  alternating-cur- 
rent circuits  in  any  modern  standard  handbook — Foster's,  for  in- 
stance, or  works  by  Jackson,  Thompson  and  others. 

F.  D.  Sampson, 

The  vohage  on  one  phase  must  be  higher  than  that  on  the 
other.  W.  P.  Schwabe. 

Because  of  load  being  unbalanced  between  phases. 

J.  W.  C,  E.  E.  I.  Co.,  Boston. 

One  phase  of  motor  is  taking  more  current  than  the  other. 
This  may  be  caused  by  defective  construction  of  motor  or  by 
system  being  unbalanced.  E.  C.  Deal. 


Low  power  factor. 


Ralph  R.  Laxton. 


A  fuse  may  blow  on  one  phase  and  the  motor  be  run  by  the 
other  phase  for  a  time.  Have  known  a  motor  to  run  for  several 
hours  on  one  phase.  Walter  Flint. 

TJ  27.  In  metering  current  for  a  two-phase  motor,  a  separate 
meter  being  placed  on  each  phase,  what  methods  are  used  to  pre- 
vent reverse  registration  on  either  meter  due  to  power  factor? 
What  method  is  used  in  billing  an  account  with  such  reverse  regis- 
tration f 

If  power  factor  is  above  50  per  cent  and  meters  are  con- 
nected right,  they  will  always  run  forward,  but  should  one  run 
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backward  the  reverse  reading  should  be  deducted  from  the  high 
reading  billing  for  the  balance. 

The  Colorado  Springs  Elec.  Co. 

The  backward  registration  of  one  of  the  meters  should  not 
be  prevented,  but  the  algebraic  sum  of  the  two  meters  be  taken. 
Remedy  should  be  applied  to  the  motor  rather  than  the  meters. 
In  billing,  show  the  algebraic  sum  of  both  meters  rather  than  of 
each  separately.  J.  W.  C,  E.  E.  I.  Co.,  Boston. 

O.  J.  BUSHNELL. 

Motor  should  not  have  so  bad  a  power  factor  as  to  cause 
reversed  registration  except  possibly  at  moment  of  starting. 
Polyphase  meter  would  help  matters.  Ralph  R.  Laxtox. 

IT  28.  Will  a  220-yolt,  two-wire,  direot-onrrent  meter  reoord 
accurately  on  a  220-yolt,  three- wire  oironit? 

Not  unless  the  load  is  evenly  balanced,  which  is  very  seldom 
the  case  in  incandescent,  iio-volt  lighting.  E.  A.  Vaughan. 

O.  J.  Bush  NELL. 

Not  without  making  changes  in  field  connections  and  shunt 
circuits.  E.  A.  M.,  N.  Y.  Ed.  Co. 

No.  A  two-wire  meter  registers  current  in  only  one  leg  of 
service.  A  three- wire  meter  registers  the  current  in  each  of  the 
outside  wires.  A.  Peters. 

The  meter  must  have  a  current  coil  connected  in  each  side 
of  the  line  to  record  correctly  when  used  on  a  220-volt,  three-wire 
system.  B.  C.  Adams. 

J.  \V.  C,  E.  E.  I.  Co.,  Boston. 

U  29.  Are  polyphase  meters  in  a  state  of  experiment,  or  is 
there  any  weakness  in  them?  Why  are  they  not  in  general 
use.  or  why  is  it  that  large  companies  have  not  adopted  them? 

Wo  have  no  tror.blo  wb.atever  with  these  meters  for  motor 
service,  usinc  them  in  capacities  from  10  to  200  amperes,  220 
volts.  H.  D.  Larraree. 
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Polyphase  meters,  both  indicating  and  recording,  appear  to " 
be  well  past  the  experimental  stage.     Think  you  will  find  upon 
investigation  that  large  companies  are  using  them  extensively, 
Ralph  R.  Laxton. 


Our  company  is  operating  a  hydro-electric  plant  and  furnish- 
ing twelve  cotton  mills  with  an  aggregate  of  7500  horse-power. 
All  contracts  are  made  upon  kilowatt-consumption-per-month 
basis,  and  all  this  energy  is  measured  and  recorded  by  polyphase 
meters  on  circuits  of  550,  2200  and  11,000  volts.'  We  find  them 
quite  correct,  having  used  them  with  other  instruments  to  verify 
their  correctness  of  reading.  F.  D.  Sampson. 

Polyphase  meters  are  in  genefal  giving  very  good  results. 
J.  W.  C,  E.  E.  I.  Co.,  Boston. 

Polyphase  meters  are  used  by  the  Chicago  companies  and 
give  good  satisfaction.  O.  J.  Bushnell. 

IT  30.  Electric  meter  manufacturers  claim  that  meters  vlll 
stand  60  per  cent  overload  for  a  short  time;  is  it  not  trne  that 
electric  meters  will  carry  overloads  much  in  excess  of  what  manu- 
facturers claim  for  them  T 

We  answer  this  question  by  citing  an  instance  in  onr  experi- 
ence which  came  to  our  notice  as  recently  as  March  28,  1906. 
On  that  day  we  removed  in  good  condition  and  installed  elsewhere 
a  5-ampere,  iio-volt,  General  Electric,  form  D.  F.,  induction 
meter,  which  had  been  installed  August  13,  1903,  nearly  three 
years  previously,  in  a  church,  with  a  connected  load  of  fifty-four 
i6-cp  lamps,  equal  approximately  to  five  times  the  normal  capacity 
of  (he  meter.  This  meter  had  undoubtedly  carried  that  entire 
load  many  times  for  periods  of  two  or  three  hours'  duration.  It 
was  in  good  condition,  but  running  about  seven  per  cent  slow  at 
largest  load  and  at  full  normal  load.  Its  record  showed  that 
it  had  once  been  brought  in  for  test  during  that  time  and  re- 
installed without  the  "bust"  being  discovered. 

W.  H.  Thomson,  Jr. 


Some  meters  will  stand  75  per  cent  overload,  but  will  not 
register  correctly  or  uniformly  above  10  per  cent  overload.  Best 
results  at  rated  capacity.  E.  A.  Vaughan. 

Yes ;  they  seem  to  be  able  to  carry  loo  per  cent  overload  for 
a  short  time.     However,  the  danger  of  burnouts  is  not  so  great 

as  the  danger  of  injuring  the  meter  magnetically,  thus  changing 
the  calibration.  H.  D,  Larrabee. 

Some  electric  meters  will  stand  100  per  cent  overload  con- 
tinuously, whereas  others  will  not  stand  as  much  as  50  per  cent 
overload,  depending  upon  the  make  and  size  of  the  meter.  Manu- 
facturers are  generally  conservative  in  giving  the  overload  capac- 
ities of  meters,  and  it  is  right  they  should  be,  as  meters  are 
affected  considerably  by  the  conditions  under  which  they 
installed,  O.  J.  Busi 
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The  average  meter  is  rated  to  carry  50  per  cent  overt 
continuously,  and   therefore   will   carry  more  than  this  amount 
for  a  short  period.  A.  Peters. 

Some  meters  will,  and  all  should,  carry  100  per  cent  over- 
load for  a  short  time.  B.  C.  Adams. 

Yes,  so  far  as  burning  out  of  the  meter  is  concerned,  although 
poor  practice  for  tlie  good  of  the  meter. 

J.  W.  C.  E.  E.  I.  ( 


Yes.  C.  E.  Inma: 

V  31.  What  size  meter  would  you  advise  for  nse  on  building 
containing  100  18-cp  lights,  one-fourth  of  same  being  in  use  about 
nine-tenths  of  the  year! 

A  15-anipere  meter  would  be  large  enough  for  this  installa- 
tion. The  Colorado  Springs  Elec,  Co. 


A  15-ampere,  220-voIt,  three-wire  meter  would  be  consider 
correct.  The  Philadelphia  Electric  C 
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This  depends  upon  the  maximum  number  of  lights  being 
burned  at  one  time.  Determine  the  maximum  load  and  allow 
for  a  continual  25  per  cent  overload,  or  a  one-hour  50  per  cent 
overload,  and  install  meter  accordingly.  E.  C.  Deal. 

Probably  a  15-ampere  meter,  although  somewhat  indefinite 
because  of  no  statement  as  to  the  manner  of  burning  of  the 
remaining  three-fourths  of  the  lights  connected. 

J.  W.  C,  E.  E.  I.  Co.,  Boston. 

If  two-wire  service,  and  all  lights  are  used  at  times,  place 
30-ampere  meter.     If  three-wire  service,  15-ampere  meter. 

A.  Peters. 

A  meter  of  from  50  to  65-light  capacity,  depending  upon 
the  make.  O.  J.  Bushnell. 


Thirty  to  40  amperes. 


C.  E.  Inman. 


For  a  two-wire  system,  a  20-ampere  meter  is  advisable.  It  will 
carry  the  entire  load  at  times  and  the  ordinary  load  accurately. 

For  a  three-wire  system,  a  lo-ampere,  three-wire  meter  will 
handle  the  load  in  good  shape.  B.  C.  Adams. 

C.    H.    CUSHMAN, 

TT  32.  What  investigations  should  be  made  by  meter  testers  t 
Should  they  endeavor  to  ascertain  the  load  osed,  recoont  the  coiL' 
nected  load,  etc.,  or  ihonld  this  be  done  by  a  separate  department! 

If  meters  are  tested  on  the  premises  with  the  house  load, 
the  meter  tester  should  make  such  investigations.  He  can  then 
report  to  the  meter  department,  who  will  know  if  it  is  desirable 
to   change  meter. 

The  Colorado  Springs  Elec.  Co. 


Meter  tester  when  testing  on  premises  should  count  con- 
nected load,  examine  connections  to  see  that  all  load  is  back 
of  meter,  note  whether  meter  has  been  tampered  with.     Making 

Caminations  by  another  department  increases  annoyance 
mer.  Herbert  McNulta. 
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Most  customers  object  to  admitting  diflFerent  men  into  their 
houses.  The  meter  tester  should  make  test  on  full  load  of  meter. 
He  should  also  get  any  other  information  necessary,  also  point 
out  to  the  customer  why  his  bills  are  high,  if  possible. 

W.  P.  Sen  W ABE. 

It  seems  advisable  to  have  the  meter  tester  adhere  strictly 
to  the  testing  of  meters.  He  is  supposed  to  be  an  expert  in  this 
line  and  should  not  be  troubled  with  making  surveys  of  the 
installation.  In  making  a  test  of  a  meter,  however,  should  he 
find  that  the  same  is  overloaded  it  should  be  immediately  reported 
so  that  it  may  be  changed  if  considered  necessary.  Ascertaining 
the  load  and  surveying  the  installation  should,  we  believe,  be 
taken  care  of  by  separate  department,  which  should  keep  a  com- 
plete record  of  the  same.  W.  R.  B.,  N.  Y.  Ed.  Co. 

Unless  testing  with  particular  reference  to  customer's  com- 
plaint, the  tester  should  confine  his  eflForts  to  the  meter  or  to  such 
conditions  as  mav  exist  between  the  meter  and  the  service. 

J.  W.  C  E.  E.  I.  Co.,  Boston. 

O.   J.    BUSHXELL. 

In  smaller  stations  (^up  to  2500  meters')  this  can  be  taken  care 
of  very  well  by  meter  department.  C.  E.  Inman. 

Meter  testers  should  recount  connected  load  and  should  ascer- 
tain if  all  licfhts  are  on  meter.  G.  H.  Cushman. 

The  load  records,  ct  Cutcrj,  could  very  well  be  kept  by  meter 
departments,  as  this  depxirtnient  is  generally  in  better  position 
than  any  other  to  verify  records.  Ralph  R.  Laxton. 

XT  33.  What  is  the  cost  of  meter  maintenance  on  a  3000- 
meter  installation  that  is  kept  up  in  good  shape  ?  Thomson  record- 
ing wattmeters  and  induction  meters  used. 

It  costs  us  alvut  S40vx"^  per  year  to  maintain  about  3000 
Tho!v.soi:  rocorviiiic  wattmeters  and  induction  meters.     We  have 
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recently  found  it  necessary  to  add  another  crew  of  meter  testers 
in  order  to  test  the  meters  often  enough  to  keep  them  accurate. 

UnITKU  Ei.F-CTRIC  LlCHT  Co. 

TJ  34.  In  a  city  having  9000  meter  customers,  which  is  con* 
sidered  the  better  method  to  read  meters:  large  force  of  readen 
dunng  last  few  days  of  month,  or  divide  city  into  districts  and 
take  reading  on,  say,  tenth,  twentieth  and  thirtieth  of  month  1 

We  would  consider  dividing  the  territory  into  dislricts  the 
better  on  account  of  eliminating  a  rush  of  work  at  the  end  of 
the  month.    Under  this  method  the  substantial  increase  in  business, 
which  is  to  be  expected  and  is  more  readily  handled,  prevents   | 
the  necessity  of  changing  the  system,  which  would  seem  to  be   i 
inevitable  at  some  future  date.     The  Philadelphia  Elec.  Co.        I 

Read  meters  every  day  in  the  month,  except  Sundays,  and 
render  bills  accordingly.  Fix  the  same  dale  each  month  for 
reading  a  certain  meter.  E.  C.  Deal. 

Continuous  readings  by  a  small  number  of  men. 

J.  W.  C,  E.  E.  I.  Co.,  Boston. 

n  35.  What  has  been  the  experience  with  companies  with 
regard  to  prepayment  meters  ? 

With  ihe  Wood  prepayment  devico  we  find  that  tlte  coin  box 
is  not  large  enough  to  run  a  month  where  the  current  purchased 
amounts  to  $I2  or  $15.  The  same  point  applies  to  the  Westing- 
house  device.  With  the  Wood  device  we  find  that  at  times  the 
credit  wheel  will  run  too  far  and  coins  can  not  be  inserted  until 
it  is  rewound.    Otherwise  sat isf actor)'.     F.  M.  Vander  Voort. 


The  best  method  of  obtaining  a  check  on  work  of  solicitors 
is  the  use  of  daily  reports  on  printed  forms ;  examine  such  reports 
carefully  and  if  relating  to  unfinished  business,  file  under  the 
future  date  on  which  the  examiner  wishes  to  have  the  subject 
again  introduced.  As  the  business  is  completed  file  all  reports 
together  with  memoranda,  letters,  et  c(vtera,  under  street  numbers, 
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bearing  the  name  and  nature  of  business.  A  cross  index  showing 
same  address  under  name  of  the  consumer  should  be  used  in 
conjunction  with  street-address  index. 

The  Brooklyn  Edison,  E.  W.  Phillips. 

TJ  36.  How  do  yoa  keep  record  of  meters  from  the  time  they 
are  received  from  factor;  until  they  are  diBposed  of  as  uselets? 

Each  meter  on  its  purchase  should  be  given  a  company's 
number  and  badged  with  a  metal  badge  attached  to  the  case, 
and  bearing  this  number.  A  meter  record  book  should  be  kept- 
giving  the  company's  number,  manufacturer's  number  and  tha 
necessary  data  regarding  the  type  and  capacity  of  the  meter. 
Every  meter  should  retain  the  company's  badge  until  condemned 
or  destroyed,  when  the  badge  should  be  removed  and  filed,  not 
being  used  again.  Every  meter  should  be  accounted  for  in  the 
record  book,  either  as  set,  in  stock,  away  for  repairs  or  de- 
stroyed. With  the  meter  badges  on  hand,  this  will  account  for 
flie  total  number  of  meters.  A.  T.  Beaufegaiu). 

Use  the  card  system — one  card  for  each  meter.  The  cards 
are  numbered  consecutively  to  correspond  with  given  numbers  of 
the  meters,  not  the  factory  numbers.  On  each  card  is  space  for 
the  factory  number  of  the  meter,  make,  constant,  size  and  date 
received.  On  this  same  card,  space  is  ruled  to  contain  a  number 
of  tests,  dates  of  the  same,  by  whom  tested,  location  of  meter, 
when  tested,  and  changes  made  in  re-calibration. 

D.wiD  W.  Beaman. 

By  numbering  card.  One  side  has  date  of  invoice,  description 
and  record  of  installation.  Reverse  side,  record  of  tests  and 
repairs.  C.   E.   Isman. 

When  a  meter  is  received  in  our  storeroom  from  the  factory 
a  history  card  is  made  out  and  the  details  are  entered  from 
titne  to  time  as  to  changes,  locations,  repairs,  et  catera,  this  card 
is  kept  until  such  lime  as  the  meter  is  junked. 

T.  H.  T.  &  L.  Co. 

(Practically  concurrent  answers  received  from  E.  C  Deal  . 
and  The  Philadelphia  Electric  Co,) 
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DeBcribe  a  convenient  portable  load  device  for  meter 


A  very  convenient  and  easily  portable  load  device  can  be 
formed  from  six  porcelain  resistances.  These  can  be  mounted 
between  two  sheets  of  one- fourth-inch  fibre  and  held  together 
by  four  one-quarter-inch  iron  rods  and  the  switches  mounted  on 
the  lop.  The  arrangement  is  shown  in  the  sketch  where  i,  2,  3, 
4,  5,  and  6  are  the  resistances  connected  in  series,  A  and  C  are 
single-pole,  single-throw,  and  B.  ditto  double-throw,  switches, 
connected  as  indicated.  They  give  a  combination  of  five  loads, 
varying  from  all  resistance  in  series  to  three  groups  of  series 
multiple.  The  most  convenient  element  to  use  is  a  tube  of 
lo-ohm  resistance,  which  will  give,  therefore,  at  100  volts, 
one  and  two-thirds,  2.5,  5,  10  and  15  amperes. 
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Other  combinations  can  be  made  with  different  tubes.  Such 
a  device  is  most  useful  as  a  load  for  testing  meters,  and  will 
give  from  one  to  two  years'  continuous  service.  It  can  be 
improved  by  including  one  i6-cp  lamp  for  light  loads. 

Douglas  P.  Morrison. 

V— ADVEETI8ING 

*T  1.  What  advantages  are  to  be  gained  by  a  conuneroial 
department,  and  whyf 


An  electric  company  without  a  commercial  department  is 
like  a  factory  without  a  sales  department  or  a  store  without 
counters.    It  will  sell  only  such  goods  as  the  public  automatically 


come  and  demand  of  it.  The  best  interests  of  the  public  and  the 
company  are  mutually  served  by  the  annual  sales  being  as  large 
as  possible  per  dollar  invested.  By  this  only  can  the  price  be  as 
low  as  possible  and  the  gross  and  net  receipts  as  large  as  de- 
sirable. To  accomplish  the  saturation  of  the  territory'  thus  im- 
plied, the  public  must  be  educated  as  to  the  other  means  of  using 
electricity-  profitably  to  itself.  This  can  be  done  through  the 
commercial  department.  Furthermore,  a  properly-run  commercial 
depariment  will  establish  a  cloi^e  personal  touch  and  relation  with 
each  present  or  prospective  customer  and  will  see  that  each  cus- 
tomer is  finally  convinced  that  die  company  is  doing  evemhing 
in  its  power  to  serve  him.  In  this  way  each  customer  can  be  made 
a  supporter  of  the  company.  W.  H.  G.^rdiner,  Jr. 

The  advantage  of  a  commercial  department  means  increased 
business  if  properly  conducted ;  the  creating  and  holding  of  the 
good  will  of  the  public  through  the  personal  contact  with  repre- 
sentatives of  the  company.  The  representative  must  be  the  right 
t^'pe  of  man,  must  be  prcq>erly  educated  to  meet  and  talk  with 
the  public  in  general.  By  "proper  type  of  man"  it  is  meant  that 
he  should  be  awake  to  the  company's  interest.  He  can  only  be 
"awakened"  by  the  company  treating  him  fairly — educating  him 
to  the  business  of  the  company,  and  the  officials  setting  the  exam- 
ple. John  Craig  H.\wmond. 

•V  2.  What  relation  should  the  conunercial  department  bear 
to  the  other  departments  of  the  company! 


The  public  lighting  business  consists  essentially  of  three  sub- 
sidiary departments,  the  physical  department,  the  commercia] 
department  and  the  financial  department,  all  of  which  are  und«r 
the  management. 

The  physical  department  is  concerned  with  installing  and 
maintaining  the  [^ysical  equipment  and  with  producing  and 
physically  distributing  the  means  of  service.  In  my  estimation 
(he  commercial  department  should  not  merely  be  the  new  business 
department,  but  should  have  absolute  and  entire  chai^  and  con- 
trol of  the  disposal  of  the  entire  output  of  the  company  and 
should  he  the  only  department  of  ttte  company  with  wbi 
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public  in  any  way  comes  in  contact.  It  should  have  entire  charge 
of  all  relations  between  the  company  and  the  public.  It  should 
include  the  meter  readers,  inspectors,  appliance  salesmen,  dis- 
trict representatives,  solicitors,  specialty  salesmen,  complaint  de- 
partment, application  department,  contract  department,  claim  de- 
partment and  all  departments  having  anything  to  do  with  the  cus- 
tomer's bills,  including  the  ledger  department.  It  might  seem 
that  this  last  department  had  best  be  under  the  financial  depart- 
ment. However,  it  is  of  the  utmost  public  importance  that  this 
department  be  so  operated  as  to  give  the  most  careful,  prompt 
and  satisfactory  service  to  the  public.  This  is  much  more  diffi- 
cult to  accomplish  than  it  is  to  operate  this  department  in  an 
efficient,  economical  and  financially  accurate  way  as  to  its  audits, 
checks,  and  so  forth.  In  my  opinion,  therefore,  the  ledger  depart- 
ment, together  with  the  collectors,  cashiers,  et  ccotera,  should  be 
under  the  management  of  the  commercial  department,  being 
operated,  of  course,  in  a  manner  entirely  satisfactory  to  the  treas- 
urer and  auditor ;  auditor's  reports  and  receipts  being  daily  made 
to  the  treasurer.  "X." 

The  commercial  department  should  be  in  close  touch  with 
every  department  of  the  company.  They  should  meet  and  know 
the  engineer,  the  stoker,  the  lamp  man,  the  bookkeeper.  The 
representative  should  be  on  the  lookout  for  new  suggestions  to 
give  other  departments.  If  the  proper  spirit  exists  among  the  em- 
ployees of  the  company,  the  man  who  strings  a  wire  will  be  glad 
to  know  the  man  "hustling'*  for  more  business.  Joint  meetings, 
personal  investigations  and  visits  at  least  twice  a  month  will  bring 
the  desired  results.  John  Craig  Hammond. 

*V  3.    Should  a  gas  and  electric  company  push  the  sale  of  gas 
engfines  or  electric  motors? 

Push  the  sale  of  motors,  as  people  will  pay  the  difference 
in  cost  of  running  for  reliability  and  convenience,  and  the 
electric   department   needs   long-hour   business. 

R.  N.  Kimball. 

Gas  and  'electric  companies  should  not  hesitate  about  going 
after  light  and  power  business  with  an  individual  interest  when 
Q— 23 
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both  products  are  at  hand,  and  should  submit  the  two  propositions 
that  the  customer  may  decide  his  wants  rather  than  the  company 
dictate  a  decision.  C.  C.  Gartland. 

Push  the  sale  of  electric  motors.  J.  J.  Cagney. 

LuDwiG  Kemper. 

Best  results  can  probably  be  obtained  by  pushing  the  sale  of 
both  gas  engines  and  electric  motors.  Percy  Ingalls. 

Preferably  electric  motors  at  any  point  within  reach  of  the 
lines.  They  are  safer,  cleaner  and  altogether  calculated  to  g^ve 
the  customer  better  service  than  a  gas  engine. 

Ralph  R.  L-\xton. 

*V  4.  What  effect,  if  any,  does  the  commercial  department 
have  on  the  market  values  of  electric  and  gas  stocks  of  companies 
having  snch  departments? 

The  effect  of  a  commercial  department  is  not  appreciable  on 
the  market.  J.  J.  Cagney. 

The  ciVcki  is  i;rr«Hl  or  bad,  depending  on  whether  the  com- 
mercial deparlnieni  is  etiicient  or  inefficient.  If  it  is  not  efficient 
the  bad  eliect  is  appr^'xiinaiely  proportional  to  the  expense  caused 
by  the  department.  If  the  commercial  department  is  really  efficient 
its  beneficial  efiect  tipon  the  sectirities  is  out  of  all  proportion 
to  the  expense,  because  an  efficient  commercial  department  can 
make  more  dollars  ne:  per  dollar  of  expense  than  any  other 
department  in  the  electric  business.  On  the  other  hand,  to  organize 
and  niainiain  a  really  efficient  commercial  department  is  one  of 
ihe  nu  St  difficult  tasks  in  the  business.        \V.  H.  Gardiner^  Jr. 

The  earnini^  power  of  the  comi^ny.  the  field,  the  chance  to 
increase  the  vunpu:.  the  fixed  chari^es.  become  the  basic  principles 
of  the  value  o\  the  st^x'k.  A  commercial  department  will  increase 
the  business  anvl  as  a  result  the  value  of  the  stock  is  so  much 
greater.  The  Kx'al  stock  or  landholder  can't  help  taking  in 
some  of  ihe  spirit  of  hustle  and  progjess  of  the  proper  repre- 
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sentative.    He  has  more  confidence  in  the  company  as  a  result- 
more  confidence  if  the  department  is  showing  results. 

John  Craig  Hammond. 

"V  S.  How  do  the  reports  of  companieB  having  new  business 
departments  compare  with  reports  of  companies  without  such  de- 
partments 1 

*V  6.    Name  the  cities  in  the  United  States  where  eleotrio 
light  companies  have  a  regularly  organized  commereial  depart-  ^ 
ment. 

New  York,  Brooklyn,  Philadelphia.  Chicago,  Boslon,  Buf- 
falo, Denver,  and  practically  all  of  the  principal  cities,  have 
regular  organized  commercial  departments.        J.  J.  Cag 

*T  7.  How  much  is  an  electric  light  oompany  justified  in 
spending  for  the  secnring  of  new  business  per  dollar  of  revenne 
thus  secured? 

About  two  per  cent  of  gross  revenue.  P.  H.  Kokst, 

This  depends  on  the  longevity  of  the  business  secured. 

Assuming  a  five-year  average,  it  may  be  conservative  to  spend 
in  the  commercial  department,  to  secure  new  business,  one-fifth  of 
the  net  revenue  realized  from  the  business  the  commercial  depart- 
ment obtains.  This  would  make  the  expense  of  the  commercial 
department  equal  to  a!!  the  net  revenue  from  the  first  year's  net 
receipts  from  the  business  it  obtained,  the  remaining  four  years' 
net  receipts  being  actually  realized  as  net.  This  commercial 
department  expense  is  entirely  apart  from  investment  and  equip- 
ment charges  and  expenses  and  costs  necessary  to  render  service. 
W.  H.  Gardiner,  Jr. 

A  company  might  be  justified  in  spending  50  per  cent  of  the 
gross  revenue  at  certain  times  under  certain  conditions.  One  per 
cent  under  other  conditions  might  be  more  than  enough.  To 
spend  50  per  cent  of  the  gross  for  one  month  would  stagger 
most  central-station  men.     Howbeit,  there  are  cases  where  such 


a  move  would  come  iinJer  the  head  of  sound  business.  The  possi- 
ble business  must  govern  the  outlay.  If  there  are  500  or  5000 
n  on -consumers  and  each  non-consumer  could  be  made  to  spietid 
$20  a  year  with  the  company,  spend  $5,00.  $10,  even  the  entire 
$20,  if  conditions  are  such  that  you  are  sure  to  hold  the  business 
for  the  second  month  or  the  entire  year. 

John  Craig  Hauhond. 

The  proportionate  amount  will  vary  according  to  the  terri- 
tory and  local  conditions.  An  average  expenditure  of  10  per 
cent  of  the  annual  return  from  (he  new  business  secured  is  reason- 
able. Much  new  business  can  be  secured  at  less  expense,  but  each 
additional  block  of  new  business  will  involve  a  proportionately 
higher  cost.  The  wide-awake  company  will  go  after  all  possible 
business  of  a  reasonably  permanent  character.  Where  necessary, 
a  company  could  probably  afTord  to  pay  as  high  as  50  per  cent 
of  the  annual  returns  for  business  that  is  expensive  to  secure,  but 
this  would  be  an  extreme  figure. 

The  Brixiklvs  Edison.  \V.  W.  Freeman. 

V  8.  What  percentage  of  your  grou  receipts  do  yon  fijtd  it 
advisable  to  expend  for  your  total  advertising  appropriation,  in- 
cluding your  bulletin  and  publicity  expenses  and  your  regular 
advertisements  ? 

There  are  no  two  cases  alike.  S<»ne  department  siores  set 
aside  two  per  cent  of  their  gross  for  advertising ;  that  is  a  fair 
average — sonic  more,  some   less,  however. 

JoHS  Craig  Hammonii. 

T  9.  Gire  the  percentage  of  the  total  amount  appropriated 
to  be  devoted  t«  eacb  of  the  different  ways  of  securing  new  bui- 


Sixty  per  cent  spent  on  personal  solicitatioa  is  about  tlie 
right  average.  Fortj'  per  cent  spent  on  the  proper  kind  of  adver- 
tising will  assist  the  soliciting  force.  The  two  must  work  to- 
gether— one  without  the  other  will  not  show  as  good  results  as 
if  combined,  and  a  campaign  of  co-operation  is  laid  ouL 
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advertisement  should  be  followed  by  soliciting;  so  should  news- 
paper copy  be  followed  by  a  personal  visit.  Hit  the  iron  while 
it  is  hot;  keep  the  iron  hot  and  keep  hitting. 

John  Craig  Hammond. 

V  10.  Assuming  an  annual  advertising  appropriation  of 
from  $5000  up^  is  it  better  for  a  public-service  corporation  to  lay 
out  its  own  advertising  campaign  in  its  own  office  in  view  of  local 
conditions,  or  is  it  better  to  place  the  matter  in  the  hands  of  some 
advertising  concern  of  recognized  ability? 

There  should  be  no  reason  why  your  advertising  manager, 
if  he  has  taken  a  good  course  in  the  profession,  should  not  be 
fully  as  competent  to  plan  a  good  campaign,  if  not  more  so, 
particularly  so  in  view  of  his  thorough  knowledge  of  local  feel- 
ing— a  qualification  seldom  possessed  by  experts  or  concerns  far 
removed  from  the  city  involved.  J.  J.  Cagnev. 

It  is  advisable  to  employ  an  outside  advertising  concern 
having  experience  in  the  electric  field  unless  the  appropriation 
is  large  enough  to  support  a  competent  advertising  man  with 
necessary  assistants;  $5000  per  annum  would  just  about  pay 
the  salary  of  a  fair  man  and  the  incidental  running  expenses  of 
his  department.  Frank  B.  Rae,  Jr. 

The  employment  of  an  advertising  expert  or  advertising 
concern  of  recognized  ability  is  advisable,  provided  they  be  em- 
ployed primarily  in  a  consulting  or  advisory  capacity.  The  policy 
of  putting  the  execution  of  an  advertising  campaign  into  their 
hands  is  open  to  question.  "X." 

If  an  advertising  man  had  $5000  to  spend  for  a  motor  it 
would  certainly  pay  him  to  give  a  portion  of  the  money  for  the 
advice  of  an  expert  electrical  man.  So  it  is  with  the  central- 
station  man.  He  may  know  how  to  write  bright  things — may 
have  good  ideas  for  copy — ^but  the  advertising  expert  knows  more 
from  experience.  The  central-station  man  has  common  sense — 
let  him  use  that.  There  is  good  advice — bad  advice.  Certain 
things  appear  bright  and  clever  to  him ;  they  may  be  costly  bright- 
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ness.  No  advertising  expert  can  give  the  same  advice  to  every 
central-station  man.  He  must  submit  a  list  of  questions;  he  must 
understand  local  conditions  before  he  can  carry  on  the  proper 
work,  John  Craig  Hammond. 


If  the  public-service  corporation  can  secure  the  exclusive  serv- 
ices of  an  advertising  man  of  equipment,  experience  and  ability 
by  hiring  such  a  man,  organizing  its  own  advertising  department 
and  conducting  its  own  advertising  campaign  out  of  its  own 
office,  the  corporation  is,  in  my  judgment,  far  more  likely  to 
achieve  profitable  and  satisfactory  results. 

Such  an  organization  is  certain  to  be  more  in  touch  with  the 
business,  to  grow  closer  to  it,  in  comprehension  and  expression, 
than  an  essentially  foreign  agency,  the  primary  allegianci;  of  which 
is  due  not  to  the  public-service  corporation,  but  to  the  outside 
advertising  concern.  The  situation  is  no  different  from  what  it 
would  be  if  it  affected  the  highest  executive  offices  of  the  cor- 
poration. To  conduct  the  general  management  or  the  operating 
super intendencj'  of  the  company  we  should  not  consider  for  a 
moment  the  proposition  of  hiring  an  outside  agency  (however 
expert)  whose  energies  and  responsibilities  were  scattered  over 
a  number  of  enterprises.  No,  we  must  have  our  general  manager 
and  our  chiefs  of  operating,  contract  and  meter  departments 
always  on  the  spot,  where  they  grow  to  be  part  of  the  life  of 
the  corporation,  familiar  with  its  past  history  and  its  present 
needs,  aware  of  its  possibilities  and  limitations,  prepared  for 
special  situations  or  emergencies  as  they  may  arise,  impregnated 
with  the  local  atmosphere  and  with  the  enthusiasm  and  loyalty  of 
the  service. 

The  advertising  department  of  a  highly  organized  and  well- 
regulated  public-service  corporation  should  be  one  of  the  most 
important  factors  in  its  business  existence,  for  the  function  of 
such  a  department  should  be  not  only  to  sell  current,  not  only 
to  inform  and  educate  the  public  and  to  popularize  the  service  by 
demonstrating  its  superiority  and  familiarizing  people  with  its 
various  uses,  but  it  should  also  have  largely  in  charge,  through 
its  newspaper  connections,  the  public-opinion  relations  of  the  cor- 
poration to  its  constituency ;  that  subtle,  close  and  delicately  poised 
relationship,  the  immense  significance  of  which  is  hut  now  begin- 
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ning  to  be  fully  realized.  In  other  words,  the  advertising  manager 
should  be  not  only  a  star  salesman,  but,  in  co-operation  with  the 
executive  officials,  he  must  be  the  custodian  of  the  company's 
reputation  and  of  that  very  real  asset,  the  public  good-will. 

This  function,  in  the  nature  of  things,  no  outsider  can 
adequately  administer.  It  requires  a  man  of  discretion,  under- 
standing and  constructive  imagination,  with  mind  and  purfwse 
singly  devoted  to  the  service  of  the  company.  The  central  station 
that  can  afford  an  A-i  advertising  man  has  no  business  with 
syndicate  ser\'ices  and  advertising  agencies. 

The  Brooklyn  Edison,  M,  S.  Seelman,  Jr. 

7  11.  Do  you  believe  that  the  National  Electric  Light  Asso- 
ciation  could  advance  the  interests  of  its  members  by  establisbing 
an  exchange  of  advertising  literature?  If  so,  what  practical  plan 
can  yon  suggest  to  carry  out  this  idea? 

Yes;  and  the  simpler  and  more  automatic  plan  would  be 
to  instruct  all  members  to  forward  to  a  central  bureau  specinjena 
of  all  advertising  work  or  matter  contemplated,  undertaken  or 
issued,  or  such  as  might  come  before  them  from  time  to  time; 
the  same  to  be  published  in  pamphlet  form,  one  issue  for  each 
season,  and  mailed  to  members.  Discretion,  of  course,  should 
be  exercised  to  sec  that  the  matter  published  is  applicable  to 
the  season,  J.  J.   Cagnev, 

I  most  certainly  do.  First,  companies  are  enabled  by  the 
interchange  to  select  good  ideas  that  would  be  of  an  advantage 
to  use.  It  seems  to  me  that  this  plan  could  be  carried  out  by 
appointing  some  member  to  take  up  the  matter  of  obtiining  all 
advertising  literature  and  ideas  from  the  different  companies 
and  having  same  classified  as  to  the  different  branches  the  adver- 
tising covers:  that  is.  power,  incandescent  lighting,  arc  lighting, 
decorative  lighting  and  heating,  so  that  companies  could  obtain 
copies  of  such  as  they  might  wish. 

F.  C.  S.,  Malden  Electric  Co. 

No;  the  exchange  of  advertising  literature  would  lead  to 
a  promiscuous  appropriation  of  an   individual  piece  of  matter 
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without  regard  to  sequence  in  a  regular  advertising  campaign. 
The  use  of  such  disjointed  material  is  acknowledged  to  be  poor 
advertising  policy.  Frank  B.  Rae,  Jr. 

Yes,  but  I  am  not  prepared  at  present  to  advance  a  plan 
comprehensive  enough  to  cover  the  ground.       L.  W.  Emerick. 

I  think  the  electric  Hghting  interests  would  be  very  much 
benefited  by  the  establishment  of  an  exchange  of  advertising 
literature.  Would  suggest  that  an  annual,  semi-annual,  quarterly 
or  monthly  periodical  be  gotten  out  by  the  association,  all  member 
companies  being  asked  to  file  with  the  association  copies  of  all 
advertising  matter  as  soon  as  same  may  appear. 

•  W.  H.  Gardiner,  Jr. 

Beyond  any  possible  doubt.  It  would  be  of  the  greatest 
value  to  every  member.  There  would  be  the  danger,  however, 
of  some  manager  accepting  the  experience  of  a  fellow  manager 
that  may  have  been  a  success.  It  does  not  follow  that  it  would 
be  a  success  in  his  city.  His  common  sense,  the  advice  of  some 
one  at  the  head  of  the  bureau,  would  be  oi  the  ijreatest  assistance. 
To  sui^x::cst  a  practical  plan  would  consume  ti-x^  much  space.  The 
plan  could  ho  hotter  secured  by  selecting  a  committee — the  com- 
plete discussion  of  the  score  of  vital  points  that  would  present 
themsolvos.  John  Craig  Hammond. 

.\n  oxohance  for  advertising  literature  should  be  oi  great 
value  to  tho  nienihors  of  the  National  Electric  Light  Association. 
Thoro  a^-o  a  i:ro.i:  -..lanx  contra!  <:a:ivMis  tr.a:  could  tuilizo  follow- 
up  systems  of  advortisiui:  as  woli  as  newspaper  advertising  to 
i::roa:  advantace.  but  have  not  at  the  present  time  the  facilities  to 
CvMuluct  an  advortisir.iT  oan^.^xiict-  It  an  advertising  committee 
were  ap|x^inted  by  tho  assvx^iation  to  :\ass  uixni  the  various  news- 
iwivr  advortisoir.or.ts  aivi  !iove'.:v  ir.ai'.iric  cards,  circular  letters. 
r;  K\c:<"r..  \s<\wk\  hy  Cy^:u]\VA\c>  a:  prosoiu  doiiiir  advertising,  they 
could  sift  ou:  a!tv!  soloc:  tb.o  Ivst  v^f  trtose  avivertisements.  could 
!n!ro:\;so  t:io  vtostcv.s  ar.v!  orit:i!\t!  ov.ts  iron:  the  companies  u>ing 
tV.oTV.  and  :!k^  stuar.er  comp».\nios  Cv^v.ld  purchase  electrotypes  and 
cop\  at  a  comiMrativelv  small  fiiri'fe  from  the  association.     The 
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printing  of  the  mailing  matter  could  be  done  in  the  various  cities 
and  towns  in  which  the  central  stations  were  located,  or  the  asso- 
ciation could  make  arrangements  for  the  printing  of  such  adver- 
tising. 

There  could  be  no  objection  upon  the  part  of  lighting  com- 
panies using  such  cuts  for  advertising,  inasmuch  as  the  member 
companies  are  in  no  sense  competitors  and  the  advertisements  that 
have  proven  successful  for  one  company  might  very  well  prove 
successful  for  another.  The  Philadelphia  Electric  Co. 

V  12.  Is  there  any  objection  upon  the  part  of  lighting  com- 
panies to  using  cuts  or  advertising  that  have  proven  successful 
with  other  companies? 

There  should  be  no  objection  whatever  to  a  mutual  and 
free  exchange  of  cuts  or  matter  between  central  stations  operat- 
ing in  far  separate  fields ;  the  lighting  business  is  an  entirely  local 
one,  and  the  prosperity  of  one  company  can  not  harm  that  of 
another  located  perhaps   several  hundred  miles  distant. 

J.  J.  Cagney. 

Except  as  suggested  above,  under  V  11.  Such  material 
loses  three-quarters  of  its  value  because  used  in  disconnected 
manner.  In  the  case  of  using  cuts,  the  tendency  is  to  write 
an  advertisement  around  the  cut,  whereas  the  only  successful 
way  to  compose  advertising  is  exactly  the  reverse  of  this  method. 

Frank  B.  Rae,  Jr. 

I  do  not  see  where  there  would  be  any  objections  on  the  part 
of  lighting  companies  to  usinj^  cuts  or  advertising  that  had  proven 
successful  with  other  companies,  unless  it  would  be  where  they 
were  competing  electric  lighting  companies  in  the  same  city  or 
town.  F.  C.  S.,  Malden  Electric  Co. 

See  our  answer  to  V   11. 

The  Philadelphia  Electric  Co. 

No ;  it  is  common  practice — it  saves  gray  matter  and  dollars 
and  does  not  harm  the  other  fellow  if  you  are  located  far  enough 
awav.  H.  A.  Stkaus.^. 
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I  can  see  no  real  business  objection,  excepting,  perhaps,  that 
the  public  might  notice  the  interchange  and  erroneously  infer 
"trust"  conditions.  W.  H.  Gardiner,  Jr. 


Yes  and  no.  Yes,  if  they  will  '"fit"  into  the  local  campaign; 
yes,  if  they  are  to  be  followed  up  from  week  to  week.  No,  if 
one  "cute"  cut  is  used  and  not  followed  up.  Local  conditions  must 
govern  entirely.  John  Craig  Hammond. 

No.  R.  N.  Kimball. 

F.  Ellwood  Smith. 
W.  W.  Fuller. 

V  13.  Can  not  a  syndicate  electric  bulletin  be  employed  by 
central  stations  to  advantage? 

No;  local  conditions  vary  to  such  an  extent  that  such  a 
bulletin  would  be  manifestly  a  "patent  sheet";  and,  again,  the 
syndicate   plan   would   preclude   your   presenting  the   pertinent 

points  most  helpful  to  you.  J.  J.  Cagxey. 

Yes;  it  is  already  being  done  successfully.  The  only  ques- 
tion being  that  of  quality  of  the  bulletin.      Frank  B.  Rae.  Jr. 

Certainly.  It  must  be  broad — much  broader  than  the  usual 
bulletin.  John  Craig  Hammond. 

Yes.  F.  Ellwood  Smith. 

A  syndicate  bulletin  might  be  employed  to  advantage  by 
central  stations,  provided  but  part  of  each  local  issue  of  the 
bulletin  were  syndicated.  The  items  of  local  interest  are  of 
great  importance  in  bulletins.  W.  H.  Gardiner,  Jr. 

The  small  central  station  that  is  not  able  to  afford  a  bulletin 
of  its  own,  can  doubtless  use  a  "syndicate  electric  bulletin"  to 
advantap:e — at  a  price.  But  the  price  must  be  low  and  the  bulle- 
tin especially  well  conducted ;  otherwise  the  money  can  be  better 
expended  in  purely  local  advertising. 
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The  above  applies  to  the  small  station  only.  The  day  when 
elementary,  general,  hit-or-miss,  blanket  advertising  could  be 
effectively  utilized  by  the  central  station  in  any  large  city,  in  the 
opinion  of  the  writer,  is  over.  Each  city  of  any  size  has  its  idio- 
syncrasies, peculiarities,  special  conditions.  To  meet  these  intelli- 
gently requires  insight,  discrimination,  judgment,  and  intimate 
knowledge  of  the  situation.  The  advertising  of  a  large  central 
station  often  means  the  expenditure  of  considerable  sums,  and  of 
these  that  for  the  bulletin  is  usually  the  heaviest.  The  text 
and  illustration  of  such  a  bulletin  must  have  special  relevancy  to 
local  conditions  and  local  happenings  or  the  bulletin  loses  75  per 
cent  of  its  efficacy.  What  would  be  appropriate  and  profitable  for 
New  York,  might  not  suit  New  Orleans  at  all.  Advertising  that 
would  sell  current  in  Detroit  or  Chicago  might  fall  still-born  in 
Boston  or  Brooklyn. 

It  doesn't  make  any  difference  how  "smart"  the  syndicate 
advertising  may  be.  Successful  advertising  is  advertising  which 
sells  the  goods,  and  the  writer  has  known  many  cases  where  the 
plain  business-like  announcement,  the  clear,  clean-cut  statement  of 
a  specific  proposition  "pulled"  more  effectively  than  the  "smart" 
agency  advertisement,  ten  to  one. 

Specific  propositions  to  meet  specific  situations  and  announce- 
ments that  fit  the  special  conditions  of  the  locality — these  are  the 
needs  of  central-station  advertising  after  it  has  once  passed  the 
elementary  stage. 

The  Brooklyn  Edison,  M.  S.  Seelman^  Jr. 

V  14.  What  is  the  best  method  of  advertising  for  (a)  signs, 
(b)  power,  (c)  store  lighting,  (d)  residence  lighting? 

There  is  no  best  way.  Local  conditions  and  the  size  of  the 
appropriation  govern.  It  is  advisable  to  take  up  different  meth- 
ods of  advertising  in  the  following  order : 

1.  Circular  letters  addressed  to  selected  lists. 

2.  Mailing  cards,  folders,  etc.,  interspersed  between  such 
letters. 

3.  Newspaper  advertising,  except  for  power. 

4.  Display  room. 

5.  Street-car  cards. 
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6.  Billboards  and  other  similar  methods  of  general  pub- 
licity. Programmes  and  similar  petty  advertising  grafts  should 
not  be  "charged  to  advertising  expense,  but  to  charity. 

Frank  B.  Rae,  Jr. 

Neat  and  well-written  follow-up  letters,  varied  from  time  to 
time  by  different  letter-heads  and  paper,  and  an  occasional  bul- 
letin or  folder,  preferably  illustrating  the  point  to  be  brought  out. 

E.  A.  M.,  N.  Y.  Ed.  Co. 

(a)  Put  up  your  own  electric  sign  first  and  make  it  a  good 
one. 

(b)  Personal  solicitation  by  a  capable  man  who  can  figure 
probable  amount  of  monthly  bills  in  advance, 

(c)  (d)     See  (b).  H.  A.  Strauss. 

Signs,  a  general  newspaper,  letter,  card  and  booklet  cam- 
paign with  personal  solicitation  first.  Power,  personal  letters  only 
as  far  as  advertising  goes — imless  in  cases  of  where  the  |X)wer 
prospects  amount  to  more  than  1000.  Personal  solicitation  is 
best  for  power.  However,  progress  can  be  made  if  representative 
will  give  to  advertising  department  material  and  data  for  an  intel- 
ligent follow-np  letter  campaign. 

Store  lighting  same  as  sign  campaign.  Residence  lighting 
same,  only  in  a  more  limited  way.  It  is  folly  to  spend  as  much 
money  or  to  send  as  much  mail  matter  to  secure  a  porch-light 
consumer  as  to  secure  an  electric-sign  consumer. 

John  Craig  Hammonp. 

Don't  differentiate — the  same  general  methods  that  are  effect- 
ive in  placing  signs  will  sell  power,  store  lighting  and  residence 
lighting.  First  educate  your  public  up  to  the  advantages  of  an 
electric  service,  make  them  all  *1ianker"  after  it,  then  bombard 
them  with  specific  j^ropositions. 

Take  sign  advertising,  for  instance.  Secure  the  best  possible 
list  of  prospective  sign  customers.  Send  out  such  striking,  at- 
tractive and  logical  sign  circulars,  folders  or  booklets,  that  the  man 
who  receives  and  reads  them  must  he  convinced  of  the  advertising 
effectiveness  and  the  business  value  of  the  electric  sign.    Then  fol- 
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low  up  with  your  specific  sign  proposition ;  make  the  store-keeper 
the  best  offer  you  can  and  couch  it  in  the  most  alluring  terms. 
Nine  chances  in  ten  you'll  land  him.  To  secure  the  best  results 
from  this  kind  of  advertising  there  must  be  full  co-operation  be- 
tween the  advertising  and  the  canvassing  departments. 

The  same  method  of  advertising  holds  good  for  the  other 
branches  of  the  business. 

One  essential  of  such  advertising,  worth  stating  here,  is  this : 
Never  send  out  a  piece  of  advertising  without  annexing  or  includ- 
ing a  return  post  card,  addressed  to  the  company,  so  that  all  the 
customer  need  do  to  indicate  his  interest  is  to  fill  in  his  name  and 
address  and  mail  the  card.  In  Brooklyn  on  many  of  these  return 
cards,  we  even  fill  in  the  customer's  name  and  address  for  him. 
The  first  principle  of  political  economy  is  that  man  is  a  lazy  ani- 
mal, and  with  this  in  mind,  we  try  to  simplify  the  way  to  inquiries 
and  returns  by  removing  every  possible  obstacle  from  the  path  to 
our  front  door.  This  return-card  system  has  worked  excellently 
in  the  advertising  of  the  Brooklyn  company. 

The  Brooklyn  Edison,  M.  S.  Seelman,  Jr. 

V  15.  Should  not  a  certain  proportion  of  advertising  matter 
issued  be  devoted  to  educating  old  customers  to  increased  use  of 
current? 


Yes;  it  can  be  done  most  economically  by  means  of  en- 
closures with  bills,  and  by  special  displays  in  the  show-room  at 
times  when  customers  come  to  pay  their  bills.  About  one-quar- 
ter of  the  advertising  appropriations  should  be  used  in  this  way. 

Frank  B.  Rae,  Jr. 

• 

Certainly ;  because  that  class  of  new  business  which  involves 
little  or  no  expenditure  to  procure  is  the  most  desirable. 

J.  J.  Cagnev. 

Yes ;  increased  use  bv  an  old  consumer  is  worth  more  than  a 
new  consumer,  as  no  additional  investment  is  required. 

R.  N.  Kimball. 
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I  th; 


Yes.  .  E.  A.  M.,  N.  Y.  Ed.  Co. 

F.  Ellwood  Smith. 

P.  H.   KOHST. 
W.  E.  RVDER. 

This  depends  very  largely  on  tine  rate  system  used.  If  an 
individually  equitable  differential  rate  is  used,  then  emphasis 
should  be  laid  upon  acquiring  new  customers,  as  under  such  a  sys- 
tem old  customers  can  to  a  certain  extent  be  relied  upon  to  increase 
automatically  their  use  of  service  as  this  automatically  reduces  tlie 
average  cost  per  unit  to  them,  but  if  the  rate  system  used  is 
essentially  a  flat  and  uniform  rate  by  meter,  great  pains  should 
be  taken  to  educate  and  develop  old  customers  to  use  current  in 
every  possible  way,  without  undue  elevation  of  the  peak,  for 
thereby  only  can  the  retail  and  short-hour  burning  customers  be 
taken  out  of  the  unprofitable  class  and  eventually  made  profitable. 
W,  H.  Gardiner,  Jr. 

Yes.  If  an  old  consumer  does  not  use  a  porch  light,  chafing 
dish,  curling  iron,  electric  iron, — educate  him  to  the  use  of  these 
articles,  appropriating  the  expense  to  the  possible  increase  in 
revenue.  John  Craig  Hammond. 

Advertising  matter  devoted  to  educating  old  customers  to 
increased  use  of  current  shouid  undoubtedly  be  used  by  every 
company.  The  most  popular  method  is  the  use  of  "stuffers" 
accompanying  bills  and  receipts ;  circular  letters  in  the  form  of 
fac-simile  typewritten  letters  will  also  prodnce  excellent  results. 
The  Phil.\delphia  Elec.  Co. 

L'ndoubtediy,  The  old  customer,  if  you  have  treated  hira 
riglit,  ought  to  be  the  easiest  one  to  deal  with  and  to  get  addi- 
tional business  from.  His  premises  are  already  wired  for  current. 
SO  that  your  new  proposition  does  not  mean  the  preliminary  ex- 
pense to  him  that  it  does  to  a  non-consumer.  He  presents  a  fer- 
tile field  for  increased  income  and  the  combined  advertising  and 
sales  departments  ought  to  be  able  to  sell  him  a  sign  or  a  refriger- 
ating machine,  a  fan  or  a  flat-iron,  with  less  effort  and  expense 
than  it  takes  to  land  a  new  customer. 

The  Brooklyn  Edison,  M.  S.  S 


.  Seelman,  ll^^J 
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V  16.  In  an  advertising  campaign,  what  should  be  the  ae- 
qiience  between  newspaper  advertising,  poster  display  advertising, 
street-car  advertising,  circularizing,  "follow-up"  letters,  and  the 
activities  of  the  representatives  of  the  commercial  department! 

Poster  and  street-car  advertising  are  at  best  only  gens-ral 
publicity.  They  are  valuable  to  announce  reduction  of  rates  or 
only  special  features  likely  to  interest  the  general  public.  Cir- 
cularizing, as  generally  understood,  is  a  waste  of  money.  "Fol- 
low-up" letters  should  be  designed  to  convince  the  addressee 
of  his  need  of  electric  service,  and,  further,  to  make  appointment 
for  solicitor.  The  solicitor  should  keep  such  appointments  faith- 
fully, turning  inquiries  into  contracts.  When  the  solicitor  makes 
calls  upon  people  who  are  receiving  "follow-up"  matter,  he 
should  be  thoroughly  familiar  with  such  mailers  and  should 
base  his  talk  upon  statements  made  therein.  It  is  impossible  to 
get  fair  results  from  "follow-up"  advertising  without  hearty  and 
intelligent  co-operation  on  the  part  of  solicitors. 

Frank  B.  Rae,  Jh. 

The  representative  should  follow  all  advertisements,  such 
advertisements  being  issued  in  connection  with  the  visit  of  the 
representative.  For  example,  the  representative  should  follow  up 
the  next  day  the  sending  of  a  letter  or  circular.  Newspaper  ad- 
vertisements should  be  changed  with  every  issue.  There  is  no 
dispute  over  this  point— they  should  be  changed  with  every  issue. 
If  street  cars  are  used,  once  a  month  for  a  change  is  enough. 
Poster-display  advert!  semen  Is  should  not  be  considered  by  central 
station  men.  It  will  hit  once  where  it  will  miss  ninety-nine  times. 
At  certain  times  of  the  year,  if  an  extensive  campaign  has  been 
planned,  hit  the  prospect  three  times  a  week.  That's  enough 
— not  too  much  under  certain  conditions. 

ToHN  Craig  Hammond. 


This  "sequence"  depends  to  a  considerable  extent  on  local 
conditions,  and  every  company  in  this  respect  must  be  a  law  unto 
itself.  In  advertising  which  looks  for  different  results,  the  Brook- 
lyn company  uses  very  little  newspaper  or  poster-display  publicity 
and  no  street-car  cards  at  all.     The  monthly  bulletin,  booklets. 
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circulars  and  letters  cofnprise  the  bulk  of  the  advertising.  Of 
course,  all  inquiries  resulting  from  this  advertising  (easily  iden- 
tified, as  a  rule,  by  means  of  return  post-cards)  are  turned  over 
to  the  contract  department  to  follow  up. 

The  Bro(>klvx  Edisox,  M.  S.  Seelmax,  Jr. 

*V  17.    What  class  of  advertising  is  considered  most  feasible 
for  securing  bnsiness,  in  addition  to  personal  solicitation  ? 

Artistically  illuminated  signs,  a  monthly  bulletin  and  adver- 
tising on  envelopes  and  bill  backs,  combined  with  courteous  treat- 
ment of  consumers,  seems  most  feasible.  J.  J.  Cagnev. 

Personal  letters,  based  upon  exact  knowledge  of  addressees 
needs  and  conditions.  Frank  B.  Rae,  Jr. 

What  is  good  in  Denver  may  not  be  a  success  in  St.  Paul. 
The  local  conditions  again  come  to  the  front.  The  nature  of  your 
consumer  counts.  A  letter  properly  written — and  it  must  be 
properly  written — will  show  the  best  results  in  the  vast  majority 
of  cases.  Spend  ten  cents  to  get  out  the  proper  letter  rather 
than  three  or  tour  cents  to  get  out  a  circular-effect  letter.  Xews- 
pajxT  advertising  is  oi  great  value  if  properly  handled.  Execu- 
tion counts.  ToHx  Craig  Hammond. 

Xext  to  personal  solicitation  the  personal  communication  is 
the  most  effective  advertising  method.  Every  such  communica- 
tion should  have  a  reply  feature  incorporated  in  it. 

The  Philadelphia  Electric  Co. 

Woll-printod  and  carefully-worded  mail  matter. 

H.  A.  Stralss 

A    woll-ofi^anizod    follow-up    system. 

E.  A.  M.,  X.  Y.  Ed.  Co. 

l'\^llow-up  letters  are  best.  Xext  best,  mailing  cards,  bul- 
letins, newspaper  advertising,  street-car  advertising,  in  the  ord«.T 
mentioned.  \V.  H.  G.\rdiner,  Jr. 
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*T  18.  How  can  the  public  be  induced  to  regularly  read  the 
electric  advertising,  circular  letters  and  newspaper  advertisements  T 

Make  your  story  brief,  truthful,  and  to  the  point,  and  it  will 
be  both  interesting  and  convincing.  J.  J.  Cagnev. 

If   the   advertising   is   "home-tnade,"   give   it   up.      If   the 
.   advertising  is  written  up  by  a  level-headed  man,  the  public  will 
need   no    inducement.      Intelligent,    well-printed   advertising   is 
always  read.  Fr.^nk  B.  Rae.  Jr. 

Make  it  interesting  and  attractive  to  them;  homely,  timely, 
pertinent;  not  stereotyped,  nor  yet  necessarily  by  the  use  of  fan- 
'lastic  designs  or  vivid  colors — these  are  expensive  and,  while  all 
right  in  their  way  and  place,  are  not  always  nor  even  frequently 
necessary. 

Make  your  advertising  appeal  to  people  as  something  it  pays 
them  to  know  of  and  consider.  It  is  not  imperative  to  be  always 
doing  stunts  in  order  lo  command  attention.  People  are  in  busi- 
ness to  make  money,  and  if  you  can  show  them  that  you  can  help 
them  to  do  this,  you  are  sure  of  an  audience.  As  for  residence 
lighting,  most  men  are  naturally  disposed  to  consider  of  prime 
importance  the  appearance,  convenience,  comfort  and  sanitation 
of  their  homes,  and  if  you  appeal  to  them  along  these  lines,  with 
an  occasional  and  timely  specific  proposition,  in  the  long  run 
you  will  not  appeal  in  vain. 

Be  dignified  in  your  advertising,  but  don't  stand  so  straight 
as  to  be  in  danger  of  failing  over  backward.  Verse  has  its  uses, 
and  an  electric  light  jingle  now  and  again  is  sure  to  be  read 
eagerly  and  is  not  at  all  out  of  place. 

Base  your  advertisement  on  truth,  build  it  iip  wilh  simple 
Anglo-Saxon  words  and  sentences,  salt  it  with  attractive  illus- 
trations, let  its  appeal  be  through  the  fundamental  attributes  and 
qualities  of  human  nature,  and  it  will  be  read  all  right,  even  if  it 
is  in  the  form  of  a  plain  folder  without  peculiarities  of  shape 
or  oddities  of  color.  To  achieve  this  result  your  advertising  must 
be  written  by  some  one  with  a  knowledge  of  your  business  and 
a  sympathetic  understanding,  by  some  one  who  has  ideas  and  the 
ability  to  express  them  in  picturesque,  persuasive  and  forceful 
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English.    A  properly-propelled  idea  can  strike  a  ms 
eyes  with  all  the  force  of  a  bullet  or  a  crow-bar. 

Thh  Brooklyn  EDi:io.\,  M.  S.  Srelman,  Jr. 

Give  them  variety,  the  right  kind  of  variety;  tell  your  siorj- 
in  such  an  interesting  manner  and  with  such  well-directed  blows 
that  the  prospect  will  be  glad  to  read  your  letters  and  circulars. 
Don't  ride  an  idea  or  hobby  to  death — talk  sense.  Be  attractive, 
but  not  at  the  expense  of  common  every-day  horse  sense. 

John  Craig  H.\MMONa 

Have  all  matter  of  first-rate  grade,  so  that  it  will  first  attract 
the  eye.  then  hold  the  attention  to  the  end  of  the  statement,  which 
should  be  as  close  to  the  beginning  as  possible ;  that  is.  be  brief 
while  instructive.  W.  H,  Gardiner^  Jb. 


By  making  the  same  distinctive  as  well  as  attractive. 
E.  A.  M..  N.  Y.  Ed. 


By  keeping  at  it  persistently. 
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T  19.  Whit  is  the  best  means  of  getting  local  newspapen  to 
prist  articles  of  general  interest  on  electrical  subjects,  snob  ai 
heating  apparatns,  new  type  of  lamps,  etc.  T 

By  the  exercise  of  a  little  tact  newspapers  can  generally  be 
iuduccd  to  print  any  matter  that  is  not  "rusty" ;  but  it  is  doubt- 
less a  fact  that  many  of  the  novelties  presented  to  a  newspaper 
from  time  to  time  have  already  been  referred  to  in  its  columns. 

J.    J.    C.WNEV. 

By  carrying  an  advertisement  in  the  paper  and  by  supply- 
ing articles  that  have  a  "news"  %-alue.  Example:  the  Saturday 
ErfioMg  Post  in  the  caily  spring  printed  a  one-qtiarter-coluinn 
article  on  an  electric  flat-iron,  simply  because  an  actress'  name 
was  brought  into  the  story,  giving  tt  the  "news"  value. 

Frask  B.  R.'»e.  Jb. 

.\  personal  acquaintance  with  the  editor  and  frequent  heart- 
tp-hrart  talks  with  him.  F.  Ellwood  Sm 
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Send   local  editor  a  sample   for  his  own  use. 

M.  C.  TuRi 


Remember  all  newspaper  men  are  not  fools.  Moral;  Don't 
try  to  fool  them  all  the  time.  Don't  jolly  them — be  honest  with 
[hem— tell  them  yuii  want  to  earn  their  good-will  by  deserving  it. 
Treat  the  reporter  as  though  he  were  human.  Don't  take  the 
exalted  position  that  he  is  not  made  of  bone  and  flesh.  Educate 
yourself  to  the  news  value  of  a  story;  you  can't  become  a  news- 
paper man,  maybe,  but  give  the  reporter  a  story  when  he  calls — 
try,  at  least.  You  can  trust  999  reporters  out  of  looo  with  your 
confidence.  If  you  don't  want  a  story  made  public,  tell  him  so; 
don't  shut  up  like  a  clam;  explain  to  liim  the  reason  why  the 
story  is  not  ready.  Don't  keep  him  waiting  any  longer  than  neces- 
sary ;  it  will  pay  you  to  see  and  dismiss  him  as  soon  as  possible. 
He  is  a  busy  fellow— he  has  other  people  to  see.  If  he  misquotes 
you,  tell  him  about  it^the  reporter  don't  go  to  the  editor — give 
him  a  second  and  third  chance.  The  public  will  read  anything  that 
is  interesting.  You  have  a  hundred  interesting  stories  around 
your  station  and  in  your  business ;  newspapers  will  print  them  for 
their  news  value — remember  that — the  iietvs  value.  Cigars,  din- 
ners, drinks,  won't  win  you  newspaper  favor.  If  you  are  not 
right  you  won't  get  it — unless  you  have  the  publishers  "throttled." 
Remember,  publishers  change.  John  Craig  Hammond. 

Have  them  written  up  in  an  interesting  style  and  supply 
them  to  the  newspaper  ready  for  printing.  Do  not  let  them  par- 
take of  the  nature  of  advertising.  The  editor  will  be  pleased  and 
the  public  reads  this  sort  of  thing  eagerly.         H.  A.  Strauss. 

Advertise  largely  with  the  newspapers  or  pay  the  insertions 
of  reading  matter.  It  is  very  doubtful  whether  in  either  of  these 
methods  "the  game  is  worth  the  candle."  "X." 


i 


Put  a  good-sized  advertisement  in  their  advertising  columns. 
There  is  usually  no  difficulty  in  getting  newspapers  to  print  arti- 
cles upon  electrical  matters  of  general  interest  to  the  public. 
F.  D.  Sampson. 


Advertise  with  them. 


R.  N.  KiMFAix. 
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The  good-will  of  a  newspaper  of  account  is  always  worth 
having,  and  the  advertising  by  a  central  station  in  such  news- 
paper naturally  and  properly  fosters  a  friendly  feeling.  For  this 
reason  alone  a  cerlain  amount  of  advertising  in  newspapers  would 
seem  advisable  and,  in  the  sense  above  indicated,  pays. 

All  newspaper  advertising  intelligently  done  has  also  a  cer- 
tain very  real  and  cumulative  educational  value,  and  if  the  central 
station  can  afford  the  present  outlay  for  the  sake  of  future 
business — if  it  has  the  money  and  the  patience  to  sow  to-day  that 
it  may  reap  in  the  years  to  come — then  here  is  another  sense  in 
which  newspaper  advertising  is  sure  to  pay. 

Whether  newspaper  advertising  brings  a  sufficient  percentage 
of  direct  returns  to  be  immediately  profitable  is  another  question 
and  can  onl)'  be  determined  by  the  conditions  that  govern  each 
local  situation.  The  answer  to  this  question  depends  almost  alto- 
gether upon  the  proportion  the  possibly  remunerative  circulation 
bears  to  the  total  circulation  for  which  the  central  station  is 
called  on  to  pay  in  its  newspaper  advertising. 

Rates  are  largely  based  upon  circulation.  If  a  newspaper  has 
a  circulation  of  50.000  and  your  advertisement  can  appear  as  a 
feasible  proposition  to  but  a  possible  1000  or  5000  of  this  circu- 
lation, it  is  manifestly  uneconomical  to  pay  for  what  might  be 
termed  the  surplus  publicity.  It  is  clearly  both  cheaper  and  better 
to  appeal  through  other  channels  and  methods,  directly  to  the  peo- 
ple with  whom  j-ou  may  hope  to  do  business  on  the  particular 
proposition  you  are  advertising. 

This  is  the  situation  as  it  obtains  in  Brooklyn.  In  New  Yoric, 
Philadelphia.  Boston  or  Baltimore  it  may  be  different.  In  these 
placfs  a  larger  percentage  of  newspaper  circulation  may  be  of 
the  "possibly  profitable"  variety.  Tlic  matter  is  iherefore  c«e 
wludi,  in  our  judgment,  calls  for  special  decision  in  each  particu- 
lar case. 

The  newspapers  should  be  utitixed  by  all  central  stations,  at 
lost  for  a  "dow-and-lhcn"  advertisement,  on  special  occasions. 
such  as  in  the  event  of  a  notable  addition  to  the  company's  prop- 
eny  or  equipment  on  the  closing  of  a  big  contract,  or  for  the 
announcement  of  a  reditction  in  rate  or  the  initiation  of  some 
new  policy.  Also  to  ad^'vrtise  any  unusual,  special  proposition 
which  is  likely  to  appeal  to  a  wide  consiitneoc*-,  or  to  make  a  state- 
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ment  to  the  public  in  some  contingency  where  the  company  has 
been  attacked  from  an  official  or  public  quarter,  and  it  seems 
the  part  of  wisdom  to  issue  a  reply. 

On  such  occasions  buy  space  with  no  niggard  hand,  use  big, 
well-displayed  advertisements  and  secure  for  them  specially  advan- 
tageous positions,  even  if  you  are  obliged  to  pay  more  for  them. 
Anything  worth  doing  at  all  is  worth  doing  thoroughly  well. 

The  Brooklyn  Edison,  M.  S.  Seelman^  Jr. 

V  20.  Does  newspaper  advertising  pay  an  electric  light  com- 
pany? 

Advertisements  should  be  carried  in  the  local  newspapers 
of  small  towns  on  the  score  of  policy,  if  for  no  other  reason.  If 
the  advertisements  are  properly  gotten  up  they  should  bring  in 
some  new  business.  F.  Ellwood  Smith. 

Direct  returns  are  proportional  to  ability  displayed  in  writing 
advertisements,  indirect  returns  in  influencing  public  opinion  for 
and  against  you.  In  these  socialistic  times  advertising  pays,  irre- 
spective of  direct  returns.  R.  N.  Kimball. 

Yes.  At  least  indirectly.  Pleasant  business  relations  and 
frank  dealing  with  a  reputable  newspaper  arfe  calculated  of 
themselves  to  constitute  an  enormously  valuable  asset. 

Ralph  R.  Laxton. 

I  do  not  think  it  best  so  far  as  obtaining  customers,  but  for 
a  matter  of  policy  I  think  it  is  well  for  a  company  to  have  adver- 
tising space  in  local  newspapers.  F.  C.  S.,  Malden  Electric  Co. 

Newspaper  advertising  usually  does  not  pay  except  indirectly. 

It  depends  upon  the  advertising.  Good  advertising  in  the 
newspaper  always  pays.  Frank  B.  Rae,  Jr. 

It  should  pay  if  attractively  displayed  and  worded. 

F.  D.  Sampson. 
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An  advertisement  printed  to-day  in  any  form  and  not  fol- 
lowed up  will  not  pay.     Newspaper  advertising  will  pay  if  prop- 
erly followed  up,  and  the  proper  copy  prepared. 
,  John  Craig  Hammond. 

Yes,  but  it  is  very  expensive  and  better  methods  are  av^!- 
able.  J.  J.  Cagney. 

It  certainly  did  not  pay  us  (population  of  town  about  6000). 
LuDwiG  Kemper. 

T  81.    How  often  thotild  newspaper  adrertitiag  copy  be 
ohangedt 

As  often  as  you  can  afford  a  good,  interesting  illustration  to 
go  with  it.  Frank  B.  Rae,  Jb. 

Newspaper  copy  should  not  appear  more  than  twice. 

J.  J.  Cagney- 


Every  i 


L.  W.  Eherick. 


Never  use  the  same  copy  twice  unless  you  can  not  tmpro^-e 
tn  it ;  then  get  somebody  else  to  do  so.     W.  H.  Gardiner,  Jr. 


Don't  use  the  same  r 
it  with  every  issue. 


wspaper  advertisement  twice — change 
John  Craig  Hammond. 


Twice  a  week. 


F.  D.  Sampson. 


T  8S.     Ii  it  better  policy  to  take  tix-indi  single  newspaper 
mIubb  dul7  thmn  «  tiz-inoli  double  column  every  other  day  t 

There  are  several  reasons  why  the  stx-inch  donble-column 
vtvry  other  day  should  be  taken  in  preference  to  six-ind)  i 
colitmn  every  day,  J.  J,  Ca< 


K 


Six-itKh  douUe-column  evtrx  other  dav. 

W,  H,  Garmmei 
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Six-inch  double-column  every  other  day  is  profitable,  except 
in  a  metropolitan  paper.  Locality,  or  "position,"  as  it  is  called, 
has  considerable  to  do  with  this.  Frank  B.  Rae,  Jr. 

Daily  is  better.  You  can  tell  the  story  of  the  Bible  in  two  j 
hundred  words.  You  can  tell  your  story  every  day  in  a  hundred  1 
well-chosen  words.  John  Craig  Hammond.        | 

V  23.  Ii  it  better  in  newspaper  advertiiiiig  to  take  a  page, 
half-page  or  qnarter>page  weekly  or  semi-weekly  than  to  apesd 
the  lame  amount  of  money  per  week  in  daily  advertiiingl 

The  constant  hammering  will  bring  the  better  results.  If 
you  don't  get  out  good  copy  at  all  times,  better  not  advertise  at 
all.  Most  any  kind  of  advertising  will  bring  some  results — good 
newspaper  advertising  will  bring  good  results. 

John  Craig  Hammond. 

Believe  in  constant,  regular  advertising  in  a  reasonable  or 
even  limited  amount,  rather  than  occasional  or  irregular  adver- 
tising on  a  large  scale.  This  is  especially  true  if  the  advertise- 
ments have  sufficient  merit  to  induce  readers  to  look  for  them  in 
recognition  of  that  fact.  L.  W.  Emerick. 

The  six-inch  double-column  space  will  generally  do  the 
work.  Large  advertisements  are  of  value  only  for  advertisers 
making  some  startling  announcement  of  special  events  lasting 
but  a  day  or  two.  Frank  B.  Rae,  Jr. 

A  whole  page  or  half-page  will  create  the  most  sensation  and 
attention.  However,  the  instantaneous  process  is  not  as  lasting 
as  a  good  six-inch  double-column  advertisement  put  in  daily, 
especially  in  the  evening  paper,  which  everybody  gets  time  to 
read.  F.  D.  Sampson. 

Use  up  the  space  every  other  day  rather  than  every  day, 
weekly  or  semi-weekly.  J.  J,  Cagnev. 

Do  not  advertise  daily.  If  you  do  so,  the  public  loses  interest 
in  your  advertisements  and  simply  notices  the  fact  that  you  are 
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advertising.  Usually  use  about  six-inch  double-column  every 
other  day;  not  over  quarter  of  a  page  weekly,  and  on  special 
occasions  take  a  half-page  or  a  page.  All  ailvertising  matter 
should  be  placed  in  the  best  position  in  the  paper. 

W.  H.  Gardineb,  I 


matter     | 

I 


We  believe  in  large  advertiaements.  R.  N,  Kim 

V  24.    Does  advertising  by  means  of  Eonvenirs  pay? 

Yes;  but  much  would  depend  on  the  design,  character  and 
cost  of  souvenir.  J.  J.  Cagney. 

In  a  high-grade  business,  advertising  by  souvenirs  may  pay 
if  the  souvenirs  are  welt  distributed  and  of  a  grade  correspcmding 
with  grade  of  the  business.  W.  H,  Gardiner,  Jr. 

As  a  rule,  no.  Supplemented  with  a  regular  campaign,  a 
certain  amount  may  win  friends.    They  don't  sell  goods, 

JoHX  Craig  Hammond. 

Souvenirs  are  talked  about,  but  they  do  not  get  business. 
Frank  B.  Rae,  Jr. 

V  2S.  Does  itreet-car  advertising  pay  an  electric  light  com- 
pany^ 

As  a  general  proposition,  money  spent  on  street-car  aiid 
billboard  advertising  would  give  greater  returns  if  devoted  to 
personal  letter  solicitations.  A  few  illuminated  billboards  are 
useful  in  getting  other  advertisers  to  equip  their  boards  simi- 
larly, and  street-car  cards,  or  billboards  in  a  closely-restricted 
manufacturing  district  might  bring  in  some  business.  Generally 
speaking,  however,  money  spent  in  this  way  does  not  give  ade- 
quate returns.  Frank  B.  Rae,  Jr. 

Of  all  advertising,  street-car  advertising  is  of  the  best. 
You  can  not  get  away  from  it,  it  stares  you  in  the  face.  How- 
ever, it  is  sometimes  impossible  to  obtain  space  in  cars  in  one's 
own  city,  on  account  of  the  companies  controlling  the  space 
having  it  all  engaged  ahead.  F.  D.  Sa; 


V  26  V— ADVERTISING  377 

Not  in  our  town.  Andrew  F.  Hall, 

Street-car  advertising  used  to  supplement  other  forms  of 
advertising  should  be  effective  for  the  central  station.  The  use 
of  the  street-car  card  as  a  sole  advertising  medium  would  prove 
of  doubtful  value.  The  PinLADELruiA  Elixthic  Co. 


Broadly  speaking,  it  does  not  pay  an  electric  light  com- 
pany to  place  its  advertisements  in  all  street  cars.  It  may,  how- 
ever, pay  to  place  advertisements  in  cars  used  principally  by 
merchants  and  wealthier  residents.         W,  H.  Gardiner,  Jr. 

Alone,  no.  It  is  the  least  valuable  with  the  possible  exception 
of  theatre-programme  advertising.  It  is  a  "prop"  in  a  long  cam- 
paign, that  is  al!.  Remember  you  are  a  central-station  man.  Pub- 
lishers of  theatre  programmes  and  street -car  companies  may 
swamp  you  with  figures  and  data — figures  can  be  made  to  lie, 
after  all.  John  Craig  Hammond. 

V  2S.  Does  ftdvertisiag  on  paper  billboards  and  painted  dis- 
pl&7  boards  pay  an  electric  light  company! 

No  ;  and  it  is  difficult  to  conceive  how  an  electric  light  com- 
pany can  expect  others  to  install  electric  signs  if  it  starts  out  by 
endorsing  billboard  advertising.  J.  J.  Cagney. 


See  answer  to  V  25. 


Frank  B.  Rae,  Jr. 


The  use  of  billboard  advertising  and  painted  display  boards 
should  be  just  as  valuable  to  the  electric  light  company  as  they 
are  to  other  advertisers.  They  would  be  particularly  valuable  if 
illuminated  al  night,  and  would  help  to  encourage  a  similar  illu- 
mination of  boards  used  by  other  advertisers. 

The  Philadelphia  Electric  Co. 

If  you  are  trying  to  get  national  advertisers  and  local  adver- 
tisers to  light  their  billboards  and  painted  signs  at  night,  yes.  A 
painted  sign,  lighted  at  night,  with  a  change  of  copy  not  less  than 
four  times  a  year,  can  be  made  effective.  It's  not  direct — it's  pub- 
licity, remember.  John  Craig  Hammond. 
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Yes,  if  properly  done.  W.  H.  Gardinbr,  Jb. 

T  87.  Should  itreet  display  advertisins  be  scattered  in 
paper  posters  in  large  quantities  aloagr  street-car  lines  or  should 
the  same  money  be  spent  in  permanent  painted  signs  at  tro&sfei 
■tationt  1 

Bill  posters  are  an  abomination  and  should  not  be  encour- 
aged by  any  central-station  company.  Attractively  illuminated 
signs  will  convey  your  message  day  and  night  alike. 

J.  J.  Cagney. 


See  answer  to  V  25. 


Framk  B.  Rae.  Jr. 


Better  spend  same  amount  of  money  in  permanent  painted 
sig^s  at  transfer  stations  and  have  these  illuminated.    Over  one- 
third  of  the  entire  load  of  street-car  system  is  carried  after  dark. 
W.  H.  Gardineb,  Jr. 

T  28,  With  a  given  appropriation  available  for  poster  dis- 
play advertising,  how  can  the  money  be  spent  to  the  best  adrtn- 
tage  in  a  city  of  60,000  inhabitants  or  overt 


See  answers  to  V  26  and  V  27. 
See  answer  to  V  25. 


J.  J.  Cagney. 
Frank  B.  Rae,  Jr. 


I  believe  it  best  to  concentrate  the  expenditure  of  money  in 
first-rate  signs  in  the  centres  of  traffic  and  every  sign  must  be  the 
dominant  sign  of  its  centre  in  order  to  be  effective. 

W.  H,  Gardiner,  Jr. 

V  29.  Is  it  best  to  put  a  given  snm  of  money  into  t  luge 
number  of  eight  or  sixteen-sheet  paper  posters  scattered  all  over  a 
city,  or  to  put  the  same  amount  of  money  into  comparatively  few 
painted  signs  of  a  high  standard  in  good  localities  T 


I 


See  answers  to  V  26  and  V  27. 
Sec  answer  to  V  25. 


J.  J.  Cagney. 
Frank  I 


iK  B.  Ra^,^^H 
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Have  the  painted  signs  of  a  high  standard  in  the  good  locali- 
ties, but  if  these  do  not  cover  the  territory  from  which  business 
can  be  obtained,  supplement  them  by  eight  and  sixteen-sheet  paper 
posters,  being  careful  that  wherever  a  paint  or  paper  poster 
appears  it  is  the  dominant  display  in  that  locality. 

W.  H.  Gardiner,  Jr. 

V  30.  How  often  should  the  desi^  and  readint^  matter  of 
large,  permanent  painted  signs  be  changed  T 


Every  fall  and  spring. 


J.  J.  Cagnev. 


At  least  once  every  three  months;  better  once  every  six 
weeks.  W,  H.  Gardiner,  Jr. 

V  31.  (a)  Do  pasters  on  customers'  bills  or  enclosures  with 
same  payT  (b)  Is  it  better  to  have  these  prepared  to  meet  local 
conditions  or  to  use  those  supplied  by  manufacturers  T 

If  you  have  a  story  to  tell — and  you  have — you  can  get  and 
hold  the  attention  of  the  consumer  by  a  paster  on  the  bill.  If 
the  manufacturer  is  furnishing  you  good  copy,  use  it.  If  not, 
print  them  yourself  and  change  every  month. 

John  Craig  Hammond. 

(a)  Yes;  it  is  an  economical  method  and  will  give  good 
results. 

(b)  The  pasters  or  other  matter  should  be  adapted  to  meet 
local  conditions.  J.  J.  CAGNEy. 

(a)  Yes;  provided  such  pasters  or  enclosures  are  attractively 
gotten  up, 

(b)  Electric  manufacturers'  dodgers  are  generally  so  bad 
from  an  advertising  standpoint  that  it  is  better  to  prepare  such 
material  locally.  Frank  B.  Rae,  Jr. 

I  think  they  do.  Prepare  them  locally  and  have  them  convey 
as  nearly  as  possible  a  personal  message.       Ralph  R.  Laxton. 


i 
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Each  solicitor  should  make  a  daily  report.  These  reports  may 
be  made  direct  on  cards  of  a  catalogue  system  and  scrutinized 

before  filing.  J,  J.  CAGNEy, 

Having  a  man  write  out  a  daily  report  on  special  blacks 
provided  for  this.  E.  A.  M.,  N.  Y.  Ed.  Cu. 

*V  36.  Should  remits  obtained  by  solicitors  be  computed  on 
nnmber  of  applications  or  revenne  secured  T 

Results  obtained  should  be  computed  on  revenue  secured: 
governed,  of  course,  to  a  large  extent  by  the  amount  of  business 
in  sight  in  different  districts,  J.  J.  Cagnev. 


Results  should  be  computed  by  revenue  secured;  for  doub- 
ling the  consumption  of  an  existing  consumer  is  better  than  a 
new  consumer.  R.  N.  Kimball. 


In  computing  results  obtained  by  the  solicitor  we  reckon  his 
value  on  the  amount  of  new  business  in  number  of  i6-cp  equiva- 
lents secured  rather  than  on  the  number  of  applications  or  rhe 
revenue  received.  It  would  seem  unjust  to  hold  him  responsible 
for  the  financial  responsibility  of  the  applicant.  If.  however. 
credit  and  fonu  of  contract  is  approved,  and  if  for  any  reason 
for  which  the  company  is  not  responsible  service  connection  is 
not  made,  the  solicitor  should  not  benefit  b)'  having  submitted 
the  application  to  the  company.  • 

The  Brooklyn  Ehison,  E.  W.  Philups. 


If  the  object  of  the  company  is  to  secure  new  applications, 
then  the  results  obtained  by  the  solicitors  should  be  computed 
on  this  basis.  If,  however,  it  happens  that  the  company  is  after 
revenue,  the  solicitors'  results  should  be  computed  on  the  basis 
of  revenue.  W.  H.  Gardiner,  Jr. 


(>!  number  of  bona  Mt  applications.        H.  .A..  Sthauss. 


k 


L'pon  the  i6-cp  equivalent  connected. 

E.  A.  M..  N.  Y.  Ea  i 
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*V  37.  Ii  it  adriiable  for  a  oommercial  department  to  offer 
a  premium  to  the  repreientative  tDming  in  tlie  largest  estimated 
revenue  for  a  given  period,  and  to  what  extent  should  this  be 
carried  T 

No;  pay  your  solicitors  a  fixed  nominal  salary  and  a  guar- 
anteed commission  on  all  business  written  in  excess  of  what  you 
would  be  entitled  to  expect  if  no  commission  were  attached. 
Avoid  promised  premiums  based  indefinitely.       J,  J.  Cagkey. 

I  think  premiums  for  ihe  largest  estimaled  revenue  may  be 
good  in  theory,  although  such  a  policy  would  probably  arouse  dis- 
satisfaction among  the  solicitors,  all  those  who  fail  to  get  premiums 
attributing  the  failure  to  the  inferiority  of  their  districts.  This 
may  be  avoided  by  giving  the  districts  different  ratings.  The 
extent  to  which  this  premiumizing  should  be  carried  out  is  hard 
to  say.  as  it  would  be  entirely  governed  by  local  conditions.  Ob- 
viously it  shoidd  be  to  the  least  extent  which  will  produce  the  best 
results,  "X." 

Vou  are  certainly  stimulating  your  representatives  by  giving 
the  best  man  a  premium.  You  want  the  best  men  and  you  want 
to  bring  the  best  out  in  every  employee.  Sugar  goes  a  long 
way  with  every  one;  sugar  your  employees  Jn  the  right  way. 
Encouragement  is  better  than  extra  fees,  if  the  encouragement  is 
in  the  shape  of  advancement  to  the  men  who  show  results. 

John  Craig  Hammond. 

*7  38.  Have  specialty  salesmen  snoh  as  power  or  sign  ex- 
perts proven  a  snccessT 

Yes.  By  devoting  his  attention  to  one  field  entirely  he 
becomes  expert  and  thoroughly  conversant  with  this,  and  can 
give  better  and  more  reliable  information  in  his  line  than  one 
who  makes  a  specialty  of  nothing  in  particular. 

E.  A.  M.,  N.  Y.  Ed.  Co. 


Yes;  when  given  siiiTicii-nt  scope.  J.  J.  Cahmev. 
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General  salesman  usually  can  not  be  suffidenriy  expert  to  ^ 
all  available  business  under  special  conditions.  Therefore,  if  a 
company  is  large  enough  and  there  is  enough  special  conditions 
to  warrant  carrjing  specialty  salesmen,  these  latter  are  verj-  de- 
sirable and  have  proven  a  success.  W.  H,  Gaboineb,  Jr. 

*V  39.  What  is  the  best  method  of  edncatlA^  solicitors  and 
representatiTcs  ? 

The  most  feasible  method  of  educating  such  employees 
would  seem  to  be  offered  by  a  series  of  lectures  on  business- 
getting  methods,  in  conjunction  with  papers  and  literature  on 
that  subject  disseminated  amongst  them.  J.  J.  Cagney. 

By  issuing  fr<»n  time  to  dme  instructions  and  information 
sheets,  which  should  be  kept  in  a  binder  for  reference. 

E.  A.  M..  N.  Y.  Ed.  Ca 

By  holding  daily  meetings ;  by  having  each  solicitor  read  a 
paper  on  different  phases  of  the  business:  by  letting^  each  man 
tell  of  his  experiences  and  the  resnlts  secured  on  the  previous  day; 
by  taking  your  solicitors  in  a  body  to  every  branch  of  the  business 
not  less  than  twice  a  month.  JoBx  Craig  Hamuond. 

Y  40.  Wliat  meaiu  hiTc  been  f«iiBd  adrantageou  for  dw- 
placdiir  Eu  eng^ines  and  in  their  stead  iwtalliag  eleetrio  power  t 
Bow  abont  disposing  of  the  gas  ei^ines  T 

*V  41.  What  indscements  ihonld  be  made  In  the  way  of  free 
wiring  where  electricity  is  nted  for  power  porposes ! 

U  yOQ  get  a  power  contract  at  a  big  price  or  for  long  tenns, 
then  wire  free ;  bot  if  tou  iaxt  to  go  down  very  low  with  your 
price,  free  wiring  would  eat  up  what  little  profit  there  « 
LUDWIG  K 

h  is  not  necessari-  to  gi«  free  wiriap.        R.  N.  Ki 
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V  42.  What  is  the  best  method  of  Becuring  the  most  ex- 
tensive use  of  desk  fansl 

Judging  from  the  reports  made  to  this  company  by  many 
central  stations  selling  fan  motors,  we  believe  that  the  best 
method  of  securing  the  most  extensive  use  of  desk  fans  is  to 
enclose  suitable  advertising  to  the  consumer  with  monthly  bills, 
this  advertising  matter  usually  being  furnished  by  the  manu- 
facturer with  the  name  of  the  central  station  printed  upon  it, 
or,  if  the  central  station  does  not  handle  fans,  with  the  names  of 
the  various  contractors  who  can  supply  consumer. 

This  advertising  matter  should  be  sent  out  early  in  the 
season,  beginning  not  later  than  with  bills  distributed  April  i, 
and  being  kept  up  with  May,  June  and  July  bills.  This  circular 
advertising  with  bills  simply  calls  the  attention  of  current  users 
in  a  general  way  and  is  not  likely  to  produce  definite  orders  at  the  | 
time  the  circulars  are  distributed. 

The  sale  of  desk  fans  depends  almost  wholly  upon  weather 
conditions,  and  when  unusually  warm  weather  is  prevalent  in  a 
locality  newspaper  advertisements  of  suitable  size  should  be 
printed  in  all  newspapers  going  to  the  best  classes  of  residents. 
It  has  frequently  been  found  profitable  to  carry  advertising  in 
the  street-cars  that  serve  the  part  of  town  where  the  most  resi- 
dents live. 

The  advertising  will  do  no  good  whatever  unless  an  ample 
stock  is  carried  for  immediate  delivery  when  the  hot  weather 
appears.  When  the  central  station  does  not  sell  fans  direct  to 
the  consumer,  and  the  local  contractors  do  not  feel  warranted 
in  tying  up  their  capital  in  a  stock  of  fans,  some  central  stations 
have  found  it  profitable  to  purchase  the  fans,  carry  them  in  stock, 
and  turn  them  over  to  the  contractors  as  their  necessities  require. 

The  detail  as  to  whether  central  stations  sell  fans  or  carry 
stock  for  the  contractor,  or  whether  the  contractors  both  sell  and 
carry  the  stock,  is  one  that  must  be  decided  in  each  locality 
according  to  the  local  conditions,  but  our  experience  has  been 
that  if  the  methods  suggested  above  are  followed,  and  particu- 
larly if  a  satisfactory  stock  is  on  hand  during  the  hot  term,  the 
sale  of  fans  is  doubled  or  tripled.  T.  M.  Meston. 
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Co-operate  with  manufacturers  and  set  a  reasonatr^o^HMfl 
rate  for  service.  J.  J.  Cag.vey. 


*V  43.     What  is  the  best  method  of  securing  new  business  in 
higher  class  residence  districts  ? 


Advertise  carefully  in  selected  newspapers  and  through  spe- 
cial mediums.  After  this  use  a  first-rate  system  of  follow-up 
letters,  which  should  be  used  individually.  These  should  be 
addressed  to  the  man's  business  address  and  should  culminate  in 
an  appointment  to  see  the  superintendent  or  general  manager  who, 
when  this  is  made,  can  send  special  representative. 

W.  H.  Gardiner, 


ICtS  IS         ^ 


The  best  method  of  securing  business  in  residence  districts 
to  distribute  effective  advertising  literature  and  follow  up  by 
special  representatives  pmvidcd  with  fixture  illustrations  and 
prices.  Such  representatives  should  possess  knowledge  of  wiring 
costs,  and  ilhiminaling  requirements  under  varying  conditions. 
The  Brooklyn  EnisoN,  E.  W.  Philu 


V  44.     How  can  sign  basiness  best  be  developed  T 


by  per-      ] 


We  started  with  a  good  sign  of  our  own  and  then  by  i 
sonal  solicitation  explained  its  advantages  as  an  advertising 
medium.  There  are  now  a  large  number  of  signs  in  town  as 
the  result  of  our  work,  United  Electric  Light  Co. 


In  Denver,  a  campaign  was  started  that  changed  the  name 
of  Denver  to  "The  City  of  Lighis."  This  was  accomplished  by 
advertisements:  it  was  publicity  mingled  with  direct  advertising. 
You  have  a  hundred  ways  of  getting  up  signs.  Don't  try  to  tell 
the  merchant  that  it  is  better  advertising  than  newspapers.  Ii 
is  not  true,  ami  you  dnn't  gain  the  good-will  of  the  newspaper. 
Local  conditions  govern  the  campaign — a  genera!  outline  that 
might  be  effective  for  some  companies  would  be  a  complete  failure 
[  for  others,  John  Craig  Hahu(M 
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The  sign  business  can  best  be  developed  by  effective  adver- 
tising followed  lip  by  personal  representation.     Central  stations 
can  increase  sign  business  by  furnishing,  erecting  and  wiring  free, 
fixing  a  reasonable  monthly  minimum  guaranteed  consumption. 
The  BfioOKrA-N  Edison,  E.  W.  Phillips. 

By  systematic  follow-up  letters  and  some  inducement  on  the 
company's  part.  E.  A.  M.,  N.  Y.  Ed.  Co. 

V  46.  Will  flat  rates  assist  in  developing  si^  business! 
If  so,  how  should  the  signs  be  controlled  T 

Yes.     Use  a  time  switch  for  control. 

E.  A.  M.,  N.  Y,  Ed.  Co. 

T  46.  How  can  free  signs  be  made  profitable  if  each  sign  ii 
special  ? 

V  47.  In  fighting  municipal  ownership,  should  pnblioity 
methods  be  used  as  a  counter  attack? 

Yes;  and  unless  the  agitation  is  met  by  the  fullest  publicity, 
the  outcome  can  not  well  be  otherwise  than  detrimental  to  the 
corporation  involved,  J,  J.  Cagney. 

Yes;  municipal  ownership  rests  with  the  public.  Intelligent 
advertising  can  always  play  a  very  important  part  in  moulding 
public  opinion.  Such  advertising,  however,  must  be  absolutely 
fair  and  honest.  Frank  B.  Rae,  Jr. 

It  is  always  well  to  take  the  public  into  your  confidence,  and 
if  charges  are  made  against  the  company  publicly,  the  only 
reply  or  countercharges  should  also  be  given  publicity. 

C.  A.  L.,  N.  Y.  Ed.  Co, 


Again,  local  conditions  must  govern.  If.  for  example,  a 
newspaper  is  advocating  municipal  ownership  fnr  political  pur- 
poses— that  is,  if  the  editor  is  making  the  campaign  to  further  his 
own  political  purposes,  it  brings  one  situation  to  the  front.    Many 
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newspapers  are  using  municipal  ownership  as  an  advertisement; 
that  is,  they  are  trying  to  win  the  good-will  of  the  public,  to 
increase  their  circulation  by  going  before  the  public  as  their 
champions.  This  appeals  to  a  certain  class — it  makes  more  circu- 
lation. The  majority  of  the  public  gloats  over  the  attacks  of  a 
newspaper  on  a  public-utility  corporation. 

As  a  rule  it  does  not  pay  to  answer  untruths — ^the  people  for- 
get easily.  But  if  the  campaign  is  a  daily  affair,  then  the  con- 
ditions may  change.  It  is  a  much  better  plan  to  have  united  effort 
on  the  part  of  the  association  to  fight  the  question  by  a  campaign 
of  education.  This  education  can  be  carried  on  and  good  results 
secured.  If  a  local  company  carries  it  on  it  becomes  a  local  ques- 
tion. Newspapers  are  glad  to  have  you  make  an  answer,  you  are 
sitting  up  and  taking  notice.  Be  careful  of  your  remarks,  don't 
take  on  the  spirit  of  wanting  to  fight.  Don't  abuse  the  reporter? 
on  the  paper  that  is  fighting  you — ^they  are  not  to  blame,  the  orders 
come  from  men  higher  up.  If  you  don't  answer  attacks  and  false 
reports  about  municipal  ownership,  some  day  the  results  may 
prove  serious.  The  attack  can  be  overcome:  it  can  be  demon- 
siratoil  to  the  thinking:  public  that  attacks  are  wrong.  This  means 
a  campaicTi  of  thouijht.  oi  careful  execution,  and  the  better  way 
is  bv  a  co:r.hinovl  ctiV^rt.  I«iix  Craig  Hammond. 


Ves :  much  of  the  nninicipaK^wnership  sentiment  in  the  large 
cities  is  due  to  a  misconception  of  facts  on  the  part  of  the  public. 
As  a  rule,  only  the  one  side  has  been  stated,  and  that  with  exagger- 
ativMi  and  misrepresentation.  A  '.arc^e  r^.  rt:«:n  of  anv  conmnniitv 
is  willinc  to  learn  the  facts  ar.d.  to  In?  cuided  bv  them.  Conserv'a- 
tive  jxvple,  who  have  studied  the  question  intelligently  and  have 
op^v^rtunitv  to  obtain  re!iab!e  infor-v.ation.  know  that  municipal 
ownership  as  an  ecouv^r.ic  v;uestion  is  itr.practicable  and  inadvisa- 
ble from  the  standiv^ii::  of  the  cer. oral  welfare  of  the  citv  tax- 
iv^yers.  The  real  facts  s!:vn:!d  be  rrade  known  as  publicly  and 
prv^minently  as  are  tlK"  c\ii:v.s  of  the  :tew  mimicipal-owTiership 
adwvaics.  Wherv^  publicity  :::e:hvx:s  of  such  character  have  been 
v*set1  the  ettect  V.as  cx^'uera'/.y  been  tturked  and  of  substantial  bene- 

Tity  Rrvv\".  v\  E:^is<^^x.  W.  W.  Freeman*. 


ft « « 
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The  real  effects  of  municipal  ownership  show  it  to  be  almost 
invariably  such  a  dismal  failure  that  the  more  publicity  is  given, 
to  them,  the  belter,  especially  if  these  can  be  contrasted  with 
results  of  private  ownership  and  management.  Tlie  most  effective 
anti-municipal  ownership  matter  should  be  tactfully  circulated 
when  the  question  of  municipal  ownership  is  not  up.  There  need 
be  no  fear  that  such  a  course  will  start  a  municipal-ownership 
campaign.  In  most  communities  there  are  plenty  of  cranks,  and 
others  having  ulterior  motives,  ready  and  anxious  to  start  a  mu- 
nicipal-ownership campaign  whenever  the  circumstances  would 
warrant.  The  best  assurance  against  the  success  of  such  a  cam- 
paign is  public  opinion  thoroughly  advised  of  the  facts  regard- 
ing municipal  ownership.  W.  H.  Gardiner,  Jr. 

V  48.  What  percentage  of  gross  receipts  should  be  used  for 
advertiiing  in  a  cit;  of  10,000  or  12,000  inhabitontst 

This  depends  eniirely  on  how  the  field  has  been  previously 
worked.  If  the  business  has  not  been  developed,  spend  as  much 
as  you  can  stand.  Every  new  customer  increases  the  earning 
value  of  your  property  by  $iOO. 

Birmingham  Railway,  Light  and  Power  Co. 

Two  per  cent  should  bring  splendid  results. 

P,    H.   KORST. 

Two  per  cent  of  gross  receipts,  or  charge  part  of  superintend- 
ent's time  to  advertising.  H.  E.  Ryder. 

The  percentage  of  gross  receipts  that  should  be  expended  on 
advertising  varies  largely.  Where  a  solicitor  or  solicitors  are 
employed,  more  money  can  be  afforded  for  advertising  than  if  the 
solicitors  were  not  employed,  for  money  spent  in  advertising 
will  be  invested  to  much  better  advantage  if  the  resultant  en- 
quiries are  followed  up  by  solicitors. 

I  firmly  believe  in  advertising,  from  my  boot-soles  up,  but  I 
don't  have  any  false  views  on  it.  Advertising,  considered  purely 
alone — even  the  very  best  kind  of  advertising — direct  mail  solici- 
tation— will  not  pay  a  heavy  return  on  an  investment  unless  it  is 
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used  directly  in  connection  with  and  followed  up  by  personal 
solicitation.  So,  in  this  answer,  1  assume  that  the  question  of  the 
percentage  of  expenditure  of  the  gross  receipts  on  advertising, 
means  when  advertising  is  properly  done  in  connection  with  so- 
licitation, so  as  to  get  the  highest  efliciency  in  resultant  new 
business. 


The  lar^si  volume  of  returns  through  advertising  s 
business  that  would  not  otherwise  be  obtained  immediately,  and 
in  many  cases  business  that  would  not  come  "naturally" — that  is, 
without  the  exertion  of  advertising  solicitation — until  after  sev- 
eral >'ears.  the  net  income,  meantime,  obtained  through  adver- 
tising would  in  most  instances  pay  for  the  advertising  many  times 
over.  Thus,  if  a  customer  for  a  sign  is  secured  through  direct 
mail  solicitation  and  the  annual  revenue  is  Stio,  then,  if  wc  assume 
that  the  customer  would  have  come  on  "naturally"  at  the  end  of 
five  years,  the  central  station  has  secured  a  gross  income  of 
$300,  and  in  the  meantime  the  net  profit  would  have  paid  many 
times  over  the  cost  of  the  advertising  plus  the  cost  of  s<ilicita- 
tion. 

The  expeoditore  of  money  for  an  advertising  appropriatioa 
where  the  ccmpany  is  prepared  to  back  up  the  adveriisiog  tjy 
solicitation,  and  carefully  and  conscientiously  take  care  of  the 
castomcrs  secnrcd — promptly  and  efficiently — should  be  based,  not 
on  a  percentage  of  the  gross  receipts,  but  contrariwise,  shc^ild  be 
every  cent  that  the  central  station  can  get  to  put  into  this  vebide 
for  expanding  its  business. 

Adt'ertising  secures  new  cnstotners.  New  customers  slKfuld 
be  considered  as  an  investment  and  should  be  paid  for  and 
dutrged  to  invesmieni  account  just  as  sorely  as  though  the  com- 
pany bad  purchased  the  customers  from  another  company.  So 
far  as  getting  the  customer  is  coocemed.  where  is  tfie  difference 
between  buying  them  from  another  oooipany  or  going  to  the  ex- 
pense of  purchasii^  them  through  adrertisii^?  In  either  case 
the  customers  hnvc  to  be  paid  for,  and  it  seems  wrong  to  chafge 
them  in  one  instance  to  expense  accoont,  and  in  the  other  instance 
diarge  rtwm  to  the  investment  accoont. 

Surely,  if  an  electric  light  company  is  wtiling  to  pay  from 
$50  to  5150  each  for  new  customers,  even  from  »  oocnpeting  local 
company,  then  it  ought  to  be  willing  to  pay  anywhet*  from  | 
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to  $iO  each  for  the  same  class  of  customers  through  ailvertiaing 
in  a  little  town.  Just  as  surely  as  they  would  charge  the  purchase 
price  to  the  investment  account  in  the  first  instance,  the;-  ought 
to  charge  the  smaller  amount  to  the  investment  account  in  the  lat- 
ter instance. 

I  believe  this  statement  to  be  a  logical  one  from  a  conserva-* 
tive  viewpoint,  and  I  believe  that,  while  it  is  not  now  generally  - 
done,  it  will  be  done  within  a  few  years,  just  as  is  done  in  other 
businesses  which  have  advertised  for  a  good  many  years,  where 
the  advertising  is  done  for  the  purpose  of  securing  customei-s, 
which,  in  a  majority  of  the  cases,  remain  as  constant  customers 
year  after  year. 

This  latter  point  should  be  held  strongly  in  mind  as  dift'er- 
entiating  central-station  advertising  from  a  class  of  advertising 
where  the  resultant  business  is  only  a  desultory  sale,  in  which 
instance  there  is  not  a  constant  income  from  the  customer,  but 
the  profit  is  all  made  on  one  sale. 

Let  the  reader  think  this  over  and,  before  condemning  the 
stand,  find  any  flaw  in  the  argument.  It  is  true  that  when  cus- 
tomers are  purchased  from  another  company  the  apparatus  and 
copper  for  serving  the  customers  are  also  purchased.  Even  then, 
deducting  the  cost  of  the  material  necessary  to  serve  the  custom- 
ers, it  will  be  found  that  the  price  paid  for  each  customer  is  largely 
in  excess  of  what  it  would  cost  to  procure  that  customer  through 
advertising.  Consequently,  the  inference  seems  a  plain  one,  that 
new  business  obtained  through  advertising  should  not  lie  handi- 
capped by  charging  the  cost  of  obtaining  it  to  expense  account 
when  the  expense  of  obtaining  a  similar  customer  would  be 
charged  to  the  investment  account  if  the  customer  were  purchased 
from  another  company. 

Smaller  cities  of  from  io,ooo  to  12,000  inhabitants  can  get 
a  more  profitable  return  on  money  expended  on  advertising  than 
is  the  case  in  the  larger  cities,  because  the  customer  in  the  smaller 
towns  can  have  more  effect  produced  on  his  mind  by  a  small 
expenditure  of  money  than  his  busier  brother  in  the  large  city,  It 
is  true  that  in  the  smaller  town  the  new  money  is  not  always  forth- 
coming to  purchase  the  new  customer,  either  by  advertising  or  out- 
right purchase  from  another  company,  and  in  that  event  as  large 
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a  percentage  as  possible  of  the  gross  receipts  should  be  expended 
on  ihe  procurement  of  new  business.  No  two  cases  are  the  same, 
and  no  fixed  percentage  of  gross  receipts  can  be  set  down  as  a 
rule  to  be  followed  in  individual  cases  where  local  receipts  and 
conditions  may  vary  widely.  There  is  no  manufacturing  business 
in  the  world  in  which  the  percentage  of  fixed  charges  and  general 
expenses  so  rapidly  decreases  as  in  the  production  of  electricity. 
Consequently,  every  effort  slwuld  be  bent  and  every  cent  possible 
should  be  expended  toward  increasing  the  number  of  profitable 
customers.  Converse  D.  M.^^hsu. 


V  49.  Eliminating  the  value  of  advertising  in  the  daily 
newspapers  from  a  standpoint  of  "good  policy,"  does  the  money 
spent  in  tbis  manner  bring  as  direct  or  as  remaneratiTe  a  result 
as  the  same  amoant  of  money  spent  in  a  "follow-np" 
Borelty  mailing  oarda,  circnlar  letters,  etc. ! 


1 

a  good     T 


\ewspaper  advertising  does  not  bring  as  direct  or  as  i 
neralt\'e  results  as  does  the  same  amount  of  money  spent  in  a  good 
follow-up  system  of  direct  mail  solicitation,  if  the  latter  is  not 
simply  thrown  together,  but  is  carefully  and  systematically 
mapped  out  by  an  experienced  expert,  who  has  at  hand  tabulated 
results  oil  similar  work  done  elsewhere  over  a  period  of  years. 
Circular  letters,  mailing  cards,  folders,  et  cetera,  through  the 
mails,  may  be  absolutely  non-productive,  or,  on  tiie  contrary,  they 
may  bring  very  large  results. 

1  have  in  mind  one  case  where  a  letter  was  improved  by  hav- 
ing six  words  altered,  but  the  result  in  replies  was  increased  from 
three-quarters  of  one  per  cent  to  9.5  per  cent 

Newspaper  publicity,  if  the  advertisements  are  carefully  writ- 
ten, is  atwa>^  valuable,  but  (he  trouble  is  tliat  you  can  not  put 
\-our  finger  right  down  on  the  results  as  >'ou  can  when  you  have 
fbUow-up  adxTrtising  throtigh  a  campaign  of  direct  mail  solicita- 
tion. CoWIEKSE  D.  MAitSH. 

.As  a  general  prv'>posiit<,>n  money  spent  in  newspaper  adver- 
tising for  the  electric  hghting  company  will  not  bring  as  direct 
or  as  tcmanerative  results  as  the  same  amount  of  money  spent 
svstem.  Tbk  PHiuutcLPHiA  Ei-ECTRIc  Co, 


V50 


V— ADVERTISING 


V  90.  Is  newspaper  advertismg  more  resnltfnl  when  sud 
to  supplement  "follow-up"  advertising  or  when  used  as  the  only 
method  of  advertising? 

Newspaper  advertising  is  always  more  profitable  when  used 
in  connection  with  follow-up  advertising  than  when  used  alone. 
Both  the  follow-up  advertising  and  the  newspaper  advertising  pay 
better  when  they  supplement  and  support  each  other.  The  more 
you  "stir  things  up"  intelligently  the  more  people  you  set  to 
thinking  about  electricity,  and  if  you  have  more  people  thinking 
on  tlie  subject  you  get  more  new  customers. 

Converse  D.   Marsh. 

V  51.  Ib  it  good  policy  for  distributing  companies  to  fnmish 
electric  signs  ?  If  so,  under  what  conditions,  as  regards  construc- 
tion, erection,  maintenance  and  method  of  charge — i.  e.,  meter  or 
flat  rate? 

Yes.  We  have  had  fine  success  by  furnishing,  installing  and 
taking  care  of  the  signs  on  flat  rates. 

Birmingham  Railway,  Light  and  Power  Co. 

Yes;  construct,  erect  and  maintain  free  of  charge;  place 
either  on  meter  with  minimum  weekly  or  monthly  charge,  or  on 
fixed  number  of  hours  burning  with  time  switch  to  (urn  off  and 
on;  the  fiat  rate  being  used  in  this  latter  connection. 

E.  \.  M.,  N.  Y.  Ed.  Co. 


Why  not,  if  the  signs  are  made  to  pay  a  good  percentage 
on  the  investment  ?  The  easier  and  cheaper  you  make  it  for  a 
customer  to  install  the  electric  sign  the  more  customers  you  will 
get. 

Flat  rates,  with  fixed  hours  of  burning,  will  bring  a  larger 
income  for  a  sign  than  will  meter  rates.  The  result  is  that  if  a 
customer  has  a  fixed  amount  in  his  mind  in  advance  of  the  actual 
expenditure,  and  likewise  by  contract,  he  will  not  try  to  save  now 
and  then  by  turning  the  sign  on  too  late  or  turning  it  off  too 
carlv.  Converse  D.  Marstt. 
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W— CONTSACTS  AND  RATES 

W.  1.  In  event  of  competition  arising,  is  it  better  to  make 
long-term  contracts,  or  do  business  on  the  basis  of  orders  without 
any  definite  term! 

In  the  event  of  electric  or  gas  competition  it  is  better  to  make 
long-term  contracts.  Your  contract  customers  will  ordinarily  live 
up  to  their  contracts,  provided  you  are  giving  them  good  service 
at  a  fair  rate,  even  though  better  inducements  were  oflFered  by 
your  competitor.  Without  a  contract  they  would  probably  change 
over.  At  any  rate,  the  fear  of  a  change  would  be  a  daily  menace 
to  you.  A.  T.  Lloyd. 

In  the  case  of  competition  it  is  a  question  of  whether  or  not 
long-term  contracts  will  hold  good  with  the  customer.  The 
moral  effect  would  have  some  benefit,  but  in  competition  the 
best  means  of  meeting  a  competitor  is  giving  good  service,  proper 
attention  to  customers'  wants,  and  haWng  someone  employed 
who  knows  your  customers  personally.  Without  a  knowledge  of 
your  people,  your  com[>etitor  will  get  the  better  of  you,  as  he 
starts  out  with  few  customers  and  has  time  to  talk  business. 

James  R.  Shurtz. 

I  think  it  better  to  have  a  definite  contract  for  a  definite 
period  with  every  customer.  The  moral  effect  of  this  is  good, 
even  though  it  might  be  tested  by  law.  We  aim  to  renew  our 
contracts  for  definite  periods  from  time  to  time,  even  though 
competition  is  not  threatened.  Frank  W.  Frueauff. 

.\  contract  should  always  In?  made  for  a  definite  period,  and 
in  the  event  of  severe  competition  it  might  possibly  be  advisable 
to  have  contracts  covering  a  period  of  several  years.  Our  policy 
is  to  ask  a  contract  for  a  minir.:um  of  one  vear;  this  is  never 
changcvi  except  in  case  of  a  special  wholesale  contract,  which  is 
made  for  a  inrivxl  of  six  years.  C.  A.  L.,  X.  Y.  Ed.  Co. 

Make  lonjj-term  contracts.  T.  T.  Cagxey. 
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Long-term  contracts  are  the  greatest  discouragement  to  com- 
peting companies.  By  all  means  do  all  business  on  as  long-term 
contracts  as  possible  to  secure.  Geo.  N.  Tidd. 

Customers  would  probably  be  inclined  to  appreciate  most 
the  company  least  arbitrary  in  its  business  matters. 

Ralph  R.  Laxton. 

With  competition  in  the  field  it  is  necessary  to  get  all  the 
business  possible  and,  in  order  to  do  so,  the  fewer  restrictions 
the  better.  P.  S.  Young. 

If  special  individual  rates  are  made,  they  had  better  be,  under 
all  circumstances,  only  for  short-term  contracts,  but  if  compe- 
tition is  conducted  under  a  standard  form  of  contract  having 
a  wide  range  of  differential  and  good  business-getting  quahlies, 
the  objections  to  long-term  contracts  are  minimized. 

W.  H.  Gardiner,  Jr. 

W  2.  Is  not  a  very  short  form  of  contract  for  eleotrio 
lerrice  to  ^neral  cnstomers  just  as  Batiafaotory  as  one  with  all 
possible  conditions  mentioned? 

We  require  no  signed  contract  from  customer.  We  hand 
him  printed  rules  and  regulations,  instructions  for  reading  his 
meter,  instructions  for  testing  his  meter  roughly  on  his  prem- 
ises, the  cost  of  each  light  per  hour  at  our  rates  and  our  dis- 
counts. In  case  of  a  meter  deposit  we  give  a  certificate  of  deposit. 
Frank  Beckwith, 

This  is  largely  dependent  on  local  jurisprudence;  in  our 
standard  contracts  we  have  endeavored  to  anticipate  all  possible 
misunderstanding  or  confusion  likely  to  arise  between  the  supply 
company  and  the  consumer,  and  our  ability  to  point  to  a  clause 
covering  the  question  raised  has.  in  ninety  per  cent  of  cases,  had 
a  deterring  effect  upon  the  consumers  disposed  to  create  trouble. 
J.  J.  Cagney. 


-CONTRACTS  AND  RATES 

A  short  form  of  contract  seems  to  be  all  that  is  necessary, 
but  think  it  well  to  have  reference  to  the  rules  and  regulations 
of  the  company  embodied  in  the  contract.  This  will  serve  the 
purpose  and  does  not  tend  to  confuse  the  consumer. 

Frank  W,  Frueauff. 

A  uniform  contract  is  always  best.  Several  contract  forms 
may  lead  to  confusion  where  a  party  may  be  a  customer  in 
various  parts  of  the  city,  as,  for  instance,  in  his  residence  and 
his  place  of  business.  It  would  not  seem  advisable  to  use  a 
cumbersome  form  of  contract,  but  the  genera!  conditions  should 
be  stated  as  clearly  and  precisely  as  possible  to  give  the  company 
thorough  protection  in  the  case  of  legal  complication. 

C.  A.  L.,  N.  Y.  Ed,  Co. 


Yes,  provided  it  covers  the  essential  points. 

Ralph  R.  Lax' 


« 


A  short  and  concise  form  should  always  be  adopted. 

James  R.  Shurtz. 

A  short  form  of  contract  is  best,  provided  it  is  sufficiently 
flexible  in  form  to  cover  the  normal  ranges  of  conditions  without 
its  legality  and  clearness  being  sacrificed  to  brevity. 

W.  H.  Gardiner,  Jr. 

W  3.  Is  it  advisable  to  make  it  a  practice  not  to  make  ft 
sominal  minlmaiii  monthly  guarantee  on  contracts  for  electric 
■erviceT 

1  think  every  consumer  should  guarantee  a  monthly  mini- 
mum, for  without  it  a  good  portion  of  the  costs  occasioned  by  that 
consumer  must  be  met  by  other  consumers,  which  is  unfair.  We 
have  had  no  trouble  in  collecting  the  minimum  charge. 

Frank  W.  Frueauff. 

We  make  no  minimum  charges  except  in  cases  of  wholesale 
contracts  where  a  pany  guarantees  a  ceruin  consumption  in 
order  to  entitle  him  to  this  wholesale  rate.  Since  abolishing  the 
minimum  charge  under  our  ordinary  retail  lighting*  form  and 
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also  on  our  power  schedule,  the  results  have  been  more  than 
satisfactory.  C.  A.  L.,  N.  Y.  Ed.  Co. 

All  electrical  contracts  should  carry  a  minimum  monthly 
guarantee  of  some  amount.  Geo.  N.  Tidd. 

F.  Ellwood  Smith. 

B.  J.  Denman. 

P.  S.  Young. 

Experience  has  taught  us  that  a  minimum  charge  of  $1.00 
for  each  connection  is  advisable.  Frank  Beckwith. 

Where  the  company  has  suffered  little  or  no  extra  expense, 
yes;  where  it  has  made  considerable  expenditure  to  reach  the 
consumers'  premises,  no.  J.  J.   Cagney. 

It  is  not  advisable  to  sell  current  without  a  stated  minimum. 
The  word  "minimum"  is  not  the  best  word  to  use  in  taking  on 
a  new  customer,  and  by  having  a  differential  rate  no  trouble 
should  be  experienced  in  establishing  minimum  charges. 

James  R.  Shurtz. 

Omitting  nominal  monthly  guarantees  may  secure  a  number 
of  additional  customers,  but,  generally  speaking,  customers  who 
will  not  agree  to  this  guarantee  are  not  profitable. 

W.  H.  Gardiner,  Jr. 

Minimum  bills  are  causing  much  ill  feeling.  If  a  customer 
pays  for  all  installation,  the  "minimum  bill"  idea  can  be  taken 
care  of  in  rates  in  general ;  and  this  proves  fair,  as  at  some  stage 
of  the  game  every  customer  is  a  minimum  user. 

S.    B.   CUSHING. 

*W  4.  What  are  the  best  dozen  papers  on  the  rate  question 
that  have  appeared  in  the  electric  jonmals  or  association  pro- 
ceedings! 

Below  is  a  list  of  interesting  articles  on  the  rate  question 
and  on  cost,  arranged  in  chronological  order.  Mr.  Wright's 
paper  of  1901  is  by  far  the  most  comprehensive  and  exhaustive 
on  the  subject. 


Cost  of  Electricity  Supply,  Arthur  Wright,  1896.  Municipal 
Electrical  Association,  England. 

Charging  for  Electric  Current  on  the  IVrigHt  Demand  Sys- 
tem, R-  S.  Hale,  1896.    Electrical  Engineer,  October  21. 

Profitable  Extensions  of  Electricity  Supply  Stations.  Artiiur 
Wright.  1897,    National  Electric  Light  Association. 

Public  Lighting  in  Relation  to  Public  Ownership  and  Opera- 
tion, Alex.  Dow,  1896.    National  Electric  Light  Association. 

Equitable  Uniform  and  Competitive  Rates,  Henr)-  L. 
Doherty,  1900,    National  Electric  Light  Association, 

Some  Principles  Underlying  the  Profitable  Sale  of  Elec- 
tricity, Arthur  Wright,  1901.    Institution  of  Electrical  Engineers. 

The  Four  C  System.  L.  R.  Wallis,  1901.  National  Electric 
Light  Association. 

Rates,  Henry  L.  Doherty,  1901.  Northwestern  Electrical 
Association. 

Presidential  Address  of  Henry  L.  Doherty,  1902,  National 
Electric  Light  Association. 

Results  Obtained  from  the  Use  of  the  Wright  Demand 
System  of  Charging.  John  W.  Ferguson,  1904.  Association  of 
Edison  Illuminating  Companies. 

The  Boston  Rate  System,  A.  S.  Knight,  1904.  Association 
of  Edison  Illuminating  Companies. 

Graded  Casts  of  Electric  Supply.  Mathias  E.  Turner,  1904. 
Ohio  Electric  Light  Association. 

Preliminary  Draft  for  Report  of  Committee  on  Rales  and 
Costs.     National  Electric  Light  .Association,  1905. 

Report  of  the  Committee  on  Cost  Determination,  1905.  Ohio 
Electric  Light  Association. 

Maximum  Demand.  J.  S.  Codman,  1905.  Electrical  World 
and  Engineer.  September  23. 

J,  S.  CoDMAN. 

W  5.  What  system  of  rates  is  being  adopted  by  central 
■tations  for  selling  durent  for  lighting  purposes? 

The  system  of  rales  that  is  increasingly  being  adopted  for 
selling  current  for  lighting  purposes  is  tlie  demand  system. 
Fundamentally,  this  system  consists  in  basing  the  charge  to  the 
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customer  on  his  maximum  demand  and  also  on  liis  consumption. 
Prior  to  1897  there  were  probably  no  companies  in  tliis  country 
using  a  demand  system  of  charging.  To-day  the  writer  has  a 
list  of  sixty-seven  companies  that  have  adopted  the  demand  sys- 
tem in  some  form  or  other,  and  this  list  is  undoubtedly  very 
incomplete,  J.  S.  Codman. 


A  demand  system,  or  its  equivalent,  is  being  introduced  by 
central  stations  for  the  sale  of  current  for  lighting  purposes. 
B.  J.  Denman. 


Our  retail  lighting  rate  is  ten  cents  a  kilowatt-hour,  irre- 
spective of  the  average  use,  the  connected  load  or  the  demand ; 
in  other  words,  a  fiat  rate.  Our  power  schedule  begins  at  ten 
cents  a  kilowatt-hour  and  decreases  as  the  consumption  increases, 
reaching  for  large  consumption  a  minimum  of  four  cents.  The 
amount  used  at  four  cents,  however,  is  the  excess  over  the  quan- 
tity used  on  the  previously  stated  high  amount.  Under  our  whole- 
sale schedule  the  price  begins  under  two  contracts  at  ten  cents 
per  kiiowatt-hour  and  decreases  as  the  average  burning  increases. 
Under  the  special  wholesale  contract  the  maximum  price  is  five 
cents,  and  decreases  in  gradual  amounts  in  proportion  to  the 
increased  consumption.  C.  A.  L.,  N.  Y.  Ed.  Co. 


It  seems  to  me  that  at  present  there  are  two  divergent  paths 
being  followed.  Perhaps  the  predominating  one  is  an  extension 
of  the  Doherty  rate  and  the  Wright  demand  rate  tinder  standard 
contracts  made  indiscriminately  applicable  to  all  customers  and 
classes  of  customers.  Simultaneously  with  the  extension  of  these 
more  intricate  rates,  the  imiform  rate  by  meter  has  many  advo- 
cates. All  of  these  systems  seem  to  be  coming,  in  fact,  as  suc- 
cessors to  the  rather  chaotic  condition  where  special  rates  were 
made  with  individual  customers.  W.  H.  Gardiner,  Jr. 

W  6,  Will  the  demand  system  of  rating  prore  piaotioal  for 
plant*  in  cities  of  lfi,000  to  2S,000  population? 


A  demand  system  of  charging  has  already  proven  to  be 
practical  in  small  cities  as  well  as  in  large,  as  evidenced  by  the 
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number  of  small  towns  that  have  adopted  one.  Below  is  given 
a  list  of  twenty-three  cities  or  towns,  with  a  population  of  less 
than  25,000  each,  which  are  believed  to  have  adopted  a  demand 
system.    There  are  probably  many  others. 

Population 

Chester,    Mass 1,450 

Bangor,    Me 21350 

Portsmouth,  N.  H 10,837 

•Bennington,   Vt 5,656 

Middlebunr.  Vt 1,897 

Rutland,    Vt 1 1,499 

Nyack,  N.  Y 4,275 

Saranac  Lake,  N.  Y 2,594 

Rome,  N.  Y I5,343 

Columbus,   Ga 17,614 

Greenville,  0 5»50i 

Belvidere,  111 6,937 

Decorah,  la 3,246 

Iowa  City,  la 7,9^7 

Jefferson,  la 2,601 

Waukon.  la 2,153 

Mason  City,  la 6,746 

Houghton.   Mich 3,359 

Beloit,  Wis 10,436 

Corsicana,   Tex 9,3^3 

El  Paso,  Tex i5,9o6 

Waco,  Tex 20,686 

Colorado  Springs.  Col 21,085 

J.    S.    CODMAN. 

We  find  the  demand  system  very  satisfactory  for  stores, 
hotels,  restaurants,  liveries,  and  so  forth.  \zry  the  rate  of  dif- 
ferent customers  from  thirty  to  fifty  hours  per  month  according 
to  conditions.    Have  a  population  of  4000.  P.  A.  GouLi). 

The  demand  system  should  prove  practicable  for  plants  in 
cities  of  from  15.000  to  25.000  [x>pulation.  B.  J.  Dexman. 

Yes,  if  it  is  applied  in  a  simple  form.  Some  demand  systems 
seem  to  me  to  be  c^ttinc:  altoi^ether  too  intricate. 

kT*  v^  'T' 

\V.  H.  Gardiner,  Jr. 

W  7.    Are  flat  rates  a  disadvantage  under  all  circamstances  ? 

Flat  rates  are  a  disadvantagfc  unless  the  customers'  load 
factor  is  taken  into  consideration  when  deciding  on  the   rate. 
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The  rate  should  be  based  on  the  maximum  demand,  and  periodical 
tests  be  made  to  see  that  the  load  factor  has  not  decreased. 

B.  J.  Denman. 

I  think  the  principle  of  a  flat  rate  is  wrong,  but  under  special 
conditions,  where  the  company  controls  the  demand  and  con- 
sumption over  a  given  period,  a  flat  rate  will  attract  much  desir- 
able business;  I  refer  particularly  to  display  lighting  where  the 
company  turns  on  and  off  the  consumer's  lights. 

Frank  W.  Frueauff. 

No;  flat  commercial  rates  will  help  to  "float"  the  revenue 
for  the  smaller  plants,  and  will  help  get  some  business  that  you 
otherwise  could  not  get;  and,  too,  in  the  smaller  retail  stores 
lamps  are  not  wired  in  that  are  not  to  be  used  approximately  the 
same  number  of  hours  each  year.  L.  W.  Greene. 

For  small  installations  of  about  250  watts  we  giye  flat  rates, 
but  over  that  we  consider  meter  rates  the  only  way  to  charge. 
There  are,  of  course,  special  cases,  where  you  can  control  the 
current  by  time  switches,  where  flat  rates  will  work  all  right. 

LuDWiG  Kemper. 

No.  If  you  know  all  the  conditions  under  which  a  customer 
or  class  of  customers  takes  current,  you  can  safely  make  a  flat 
rate,  but  this  is  not  often  the  case.  J.  S.  Codman. 

We  make  flat  rate  for  all-night  service  only. 

Frank  Beckwith. 

No ;  particularly  in  the  case  of  sign  or  decorative  lighting. 

J.  J.  Cagney. 
E.  A.  M.,  N.  Y.  Ed.  Co. 

Under  almost  all  circumstances.  H.  A.  Strauss. 

No.     Flat  rates,  if  high  enough,  are  very  satisfactory  and 
will  bring  to  the  central  station  business  it  can  not  secure  by 
Q-26 
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other  means,  and  also  increase  the  revenue  per  lamp  connected. 
The  old  trouble  with  flat  rates  was  that  they  were  too  low. 
Geo.  N.  Tidd. 

A  flat  rate  with,  say,  ten  quantitative  discount  limits  is  one 
that  will  do  away  with  minimum  bills  and  maximum  meters  and 
cause   less   municipal   inspection   and   regulation. 

S.  B.  Gushing. 

Special  individual  flat  rates  may  be  discriminative  and  inde- 
fensible. Uniform  flat  rates  are  not  good  business -getters  and 
are  individually  very  inequitable;  on  the  other  hand,  the  public 
likes  them,  but  on  account  of  their  not  being  good  business-get- 
ters, they  tend  to  the  maintenance  of  high  costs  and  prices. 

W.  H.  Gardiner,  Jr. 


Yes,  for  even  if  }ou  have  a  customer  that  you  can  put  on  a 
flat  rate,  knowing  definitely  the  conditions  of  the  service  required, 
there  is  the  disadvantage  of  creating  a  demand  for  flat  rates 
among  customers  not  entitled  to  such,  and  it  is  difficult  to  explain 
to  them  that  they  are  not  being  discriminated  against. 
F.  C.  S.,  Maujen  Electric 


W  8.    Is  it  necessary  to  me  lock  switches  on  electric 
on  fiat  rates,  tamed  on  and  off  by  company's  patrolmen  f 


xpiam      g 


Not  necessary,  but  perhaps  desirable. 


E.  A,  M.,  N.  Y.  Ed.  Co. 


W  9.  Is  it  possible  to  develop  a  rate  system  that  will  ohai^ 
every  customer  prices  proportional  to  the  costs  individually  and 
collectively  incnrred.  within  an  error  of  ten  per  cent  ? 

It  is  doubtful  if  it  is  possible  to  develop  a  rate  system  that 
will  make  the  price  to  every  customer  bear  a  fixed  proportion 
to  the  cost  of  supplying  him.  within  an  error  of  not  more  than 
ten  per  cent.  It  certainly  has  not  yet  been  done,  although  a 
demand  system  of  chat^ng  devised  with  the  above  end  in  view 
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might  have  an  error  of  not  more  than  twenty-five  or  thirty  per 
cent,  and  would  certainly  have  less  error  than  any  other  system 
yet  proposed.  J.  S.  Codman. 

I  think  it  possible  to  develop  a  rate  system  that  wou!d  charge 
each  consumer  his  costs  within  an  error  of  ten  per  cent,  but  such 
a  system  could  not  be  universally  applied.  With  laws  and  prac- 
tice as  at  present,  tiie  companies  will  always  retain  some  unde- 
sirable and  unprofitable  business.  We  can  therefore  only  hope, 
in  attempting  to  make  equitable  rates,  to  make  them  reasonably 
but  not  absolutely  so.  Frank  W.  Frueaxjff. 

No,  because  the  costs  individually  incurred — -that  is,  the  costs 
that  would  be  saved  were  the  individual  service  not  rendered — 
may  be  in  the  aggregate  less  than  50  per  cent  of  the  total  costs. 
The  balance  of  the  costs,  which  may  be  described  as  general 
"read  in  ess- to- serve"  costs  or  "joint  costs"  may  amount  to  over 
50  per  cent  of  the  total  costs  and  bear  no  specific  relation  to  the 
individual  conditions  of  taking.  As  they  have  no  direct  con- 
nection or  relation  with  the  individual  customer,  it  would  be  hard 
to  conceive  of  a  rate  system  that  would  apportion  these  "joint 
costs"  in  any  cost  relation  with  individual  charges. 

W.  H.  Gardiner,  Jr. 


Yes;  but  it  will  be  cumbersome. 


H.  A.  Strauss. 


Yes ;  but  such  a  rate  might  result  in  loss  of  business. 

P.  S.  Young. 

W  10.  Assaming  that  all  charges  for  electrical  servtoe  can 
be  made  in  direct  prt>portioii  to  costs  individually  and  coUectiTely 
incurred,  is  it  wise  and  best  for  the  community  so  to  charge  if 
by  so  doing  output  is  restricted  and  the  average  price  is  held 
above  what  could  be  attained  if  individual  charges  were  so  ad- 
justed as  to  least  restrict  use  or  consumption,  and  yet  in  the  aggre- 
gate properly  balance  the  books  T 


Probably  not.     Still,  it 
for  a  community  to  adopt  su 


s  conceivable  that  it  might  be  wise 
h  a  policy,  even  if  the  average  price 
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were  as  a  result  somewhat  higher  than  it  might  otherwise  be. 
It  is,  however,  almost  certainly  bad  for  a  community  to  adopt  a 
system  of  charges  greatly  out  of  proportion  to  costs,  as,  for 
instance,  a  flat-rate  system.  J.  S.  Codman. 

I  do  not  see  how  apportioning  charges  where  they  directly 
belong  will  restrict  output.  Our  experience  has  been  that  it  has 
materially  increased  it.  If,  ideally,  such  a  condition  should  be 
brought  about,  much  undesirable  business  would  be  made  to 
pay.  and  this  would  in  no  way  retard  the  desirable  business,  but 
would  act  as  a  stimulus,  as  the  company  would  be  able  to  make 
every  concession  to  attract  new  business.  Under  this  plan  the 
average  rale  could  be  very  much  lower  than  an>-thing  now  in 
effect,  Frank  W.  Frueauff. 


^H  icilw< 


The  assumption  is  incorrect :  but  granting  it.  it  may  be  wise 
(o  have  rates  meet  costs  in  this  manner.  It  is  evidently  not  best 
for  the  community  to  do  so,  because  the  primary  interest  of  the 
conununity  is  in  the  maximum  ser\-ice  of  standard  quality  at  the 
minimum  total  price.  To  best  accomplish  the  end  implied  in  the 
question,  individually  apportionable  costs  should  be  met  wherever 
incurred.  Joint  costs  should  be  met  in  such  manner  as  least  to 
restrict  trade :  that  is.  most  where  the  service  is  most  valuable. 
W.  H,  G.\RD1NER,  Jr. 

The  condititmi  cited  would  be  temporary  only;  in  the  long  run 
the  5Cicntificalt,v  laid  out  s\  stem  would  win  out — barring  the  factor 
of  competition.  H,  A.  Strauss. 

No.  James  R.  Shlhtz. 

W  U.  (*)  Wbat  are  the  objcctioiu  to  a  tw»-nte  schednle 
by  wkiek  •  charge  is  made  for  a  eertaio  Bunber  of  honn'  use  per 
day  or  per  month  of  a  customer's  eqaipateat.  amd  a  lower  charge 
(or  the  excess  T  Hov  may  they  be  onrooBC  t  Should  such  a 
idw^ak  be  diffenat  for  pover  serrioe  tnm  that  adapted  for 
U^tiBf  aerrieeT  <h>  It  being  nndentood  that  the  ht^ker  AMige 
h  fw  liomd  by  the  "Ixed  chufes"  af  jma  plant,  hav  maj  Oeae 
tei4  iiti>n>i  be  datantised  fa  taWntt-hAU,  a>d  hov  may  the 
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nnmber  of  hours  per  day  to  be  charged  at  the  high  rate  be  deter- 
mined? (e)  Should  not  the  lower  charge  be  based  strictly  on  the 
operating  charges  per  kilowatt-hour  sold  J  And  would  the  lower 
charge  be  decreased  for  very  high  average  daily  use  T 

(a)  The  objection  is  the  bad  effect  of  basing  the  charge  on 
the  customer's  eqiiipinent.  The  remedy  is  to  base  the  charge  on 
the  customer's  actual  maximum  demand. 

The  objections  to  the  equipment  as  basis  of  charge  are  as 
follows : 

1st.  It  discourages  the  installation  of  lamps  and  therefore 
the  use  of  electricity. 

2d.  It  is  necessary  to  require  the  customer  not  to  change 
his  equipment  without  notifying  the  company.  Such  a  requir- 
ment  seriously  impairs  the  value  of  electric  service. 

3d.  A  customer,  cither  wilfully  or  through  ignorance,  will 
often  make  changes  in  his  equipment  without  notifying  the  com- 
pany; this  necessitates  frequent  inspections  of  his  premises,  which 
are  an  annoyance  to  him  and  a  great  expense  to  the  company  if 
made  often  enough  to  be  of  any  use. 

4th.  The  basis  of  charge  is  unjust.  It  costs  the  company 
no  more  to  supply  a  customer  who  has  fifty  lamps  but  who  never 
uses  more  than  twenty-five  simultaneously,  than  it  does  to  supply 
3  customer  having  twenty-five  lamps  but  who  uses  all  at  once. 

All  the  above  objections  are  overcome  if  the  actual  maximum 
demand  of  the  customer  is  made  the  basis  of  charge  instead  of 
the  equipment.  The  actual  maximum  demand  can  be  measured 
by  a  demand  indicator  or  controlled  by  a  "current  or  demand 
limiter,"  both  of  which  instruments  are  cheap.  (See  answer  to 
W  19.) 

(b)  First,  the  annual  fixed  charges  should  be  divided  by 
the  sum  of  the  maximum  demands  of  the  customers,  measured 
in  kilowatts.  The  results  will  be  the  proper  charge  to  the  cus- 
tomer per  year  per  kilowatt  of  his  maximum  demand.  Dividing 
this  by  365  we  have  the  charge  per  day  per  kilowatt  of  maximum 
demand.  If  the  charge  per  kilowatt  per  day,  for  example, 
figures  out  to  be  ten  cents,  and  if  the  higher  rate  is  to  be  charged 
for  one  hour  per  day.  then  ten  cents  per  kilowatt-hour  represents 
the  portion  of  the  higher  rate  that  will  cover  the  fixed  charges. 


I 

i 
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The  full  value  of  the  higher  rate  will  be  obtained  by  adding  the 
lower  rate  to  ten  cents ;  that  is,  if  the  lower  rate  is  five  cents  the 
full  rate  will  be  fifteen  cents. 

(c)  The  lower  charge  should  not  be  strictly  based  on  the 
operating  or  running  expenses.  If  it  were,  in  most  cases  the 
lower  rate  would  not  be  greater  than  two  cents.  It  must  be 
remembered  that  some  of  the  expenses  of  a  station  are  propor- 
tional neither  to  maximum  demand  nor  to  output.  Neverthe- 
less, these  "floating"  expenses  must  be  covered  in  some  way  or 
other  and  if  is  usually  best  to  accomplish  this  by  adding  some- 
thing to  the  lower  rate  per  kilowatt -hour.  For  very  high  average 
daily  use  or  for  very  high  total  consumption,  it  might  be  well  to 
reduce  the  lower  rate,  J.  S.  Codm.\n. 

(a)     Objections. 

1.  Individual  equipment  is  oftentimes  a  matter  of  dispute. 

2.  llie  rate  is  difficult  for  customers  to  understand. 

3.  Such  a  rale  does  not  follow  the  cost. 

The  first  t^vo  objections  can  be  overcome  by  education;  the 
last  can  not  be  overcome  without  changing  the  system. 

P.  S.  You  KG. 

(a)  The  two-rate  schedule  should  not  be  based  on  the  cus- 
tcuner's  equipment  or  connected  load,  as  it  is  seldom  that  the  entire 
Connected  load  may  be  in  operation  at  any  one  time;  the  rates 
should  be  based  on  his  maximum  demand.  |.b)  Fixed  charges 
may  be  determined,  if  the  investment  in  all  accounts  is  known,  by 
charging  a  certain  per  cent  per  annum  of  this  sufficient  to  cover 
interest,  depreciation,  taxes  and  insurance :  by  di\-iding  the  amount 
thus  obtained  by  the  capacit>-.  the  fixed  charge  per  kilowatt-hour 
lo  cover  the  fixed  charges  would  be  one-thirtieth  of  the  fixed 
charges  that  he  incurs  per  month. 

If  a  customer  guarantees  thirty  hours'  use  of  the  maxi- 
mum demand,  for  any  current  used  in  excess  of  this  he 
should  be  chained  a  smaller  amount  per  kilowatt-hour,  which 
is  sufficient  to  cover  operating  expenses ;  the  first  thirty 
hours'  use  of  the  maximum  demand  should  be  the  mintmimi 
bill.    In  residence  lighting,  where  thirty-  hours'  use  of  the  maxi- 


I  mum    demand    is    not    guaranteed,    the    customer    shoulf^^^J 
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required  lo  pay  for  the  first  sixty  hours'  use  per  month 
of  his  demand  at  the  higher  rate,  and  the  excess  should  be  at 
the  lower  rate.  This  is  necessary  on  account  of  the  small  use 
during  the  summer  months,  which  will  not  average  thirty  hours' 
use  of  the  maximum,  (c)  A  lower  rate  should  be  based  strictly 
on  the  operating  charges  per  kilowatt-hour  unless  the  total  ex- 
pense is  divided  into  standing  and  running  expenses ;  standing 
expenses  to  include  iixed  charges  and  such  operating  expensea 
as  are  constant  regardless  of  output.  In  this  case  the  lower 
charge  would  be  based  on  operating  expenses  that  varj'  with  ■ 
the  output,  such  as  fuel.  B.  J.  Denman. 


(a)  The  objections  are  overcome  by  a  short  explanation,  in 
which  the  consumer  is  informed  that  the  reduction  is  made  in  the 
rate  after  a  certain  number  of  hours  are  guaranteed  each  month. 
Rates  for  power  should  differ  from  lighting  rates,  particularly 
so  if  power  is  consumed  in  the  daytime,  (b)  The  capacity 
and  the  cost  of  the  equipment  in  station  should  determine  the  rate. 
After  the  rate  has  been  established,  the  minimum  should  be  fig- 
ured on  the  following  basis:  For  each  additional  kilowatt  at  a 
certain  cost,  a  certain  consumption  of  kilowatt-hours  should  be 
guaranteed  at  a  certain  rate,  (c)  In  some  cases  the  lower 
charge  could  be  based  on  the  operating  cost.  This  would  not 
hold  good  in  all  cases,  as  the  consumption  might  reach  a  point 
whereby  other  charges  would  enter  in  addition  to  operating. 

James  R.  Shurtz. 


W  12.  (a)  What  shonld  be  considered  in  fixing  the  amount 
of  the  maximum  monthly  charge  per  customer — anything  besides 
interest  on  meter  and  connections,  cost  of  reading  and  maintain- 
ing meter,  and  core  loss  if  alternating  current  is  used?  (b)  Is  a 
minimum  charge  just  and  fair  if  it  is  any  greater  than  the  amount 
of  these  items?  (c)  If  a  minimum  charge  is  made  to  customers 
supplied  from  separate  transformers,  is  it  made  to  those  supplied 
from  a  'bus  lineT 


(a)  The  maximum  monthly  charge  would  be  determined 
on  the  amount  of  i6-cp  lamps  connected  that  would  ordinarily 
be  used.     The  structure  value  of  the  station  should  enter  these 
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costs  in  addition  to  the  meter  connections  and  other  costs  of 
operating. 

(b)  In  some  cases  the  minimum  charge  is  justifiable  when 
it  is  beyond  these  charges,  as  some  classes  of  service  require  par- 
ticular and  immediate  attention,  (c)  The  minimum  charge 
should  be  made  on  service  supplied  from  'bus-line,  as  it  is  well 
to  avoid  even  the  appearance  of  discrimination. 

James  R.  Shurtz. 

W  13.  What  objection,  if  any,  is  there  to  a  system  of  rates 
somewhat  as  follows  and  what  are  its  advantages:  For  general 
service,  ten  cents  a  kilowatt-hour.  For  a  guaranteed  average  use 
of  four  hours  daily  per  lamp,  eight  cents  a  kilowatt-hour;  ditto  five 
hours,  seven  cents;  ditto  six  hours,  six  cents;  ditto  eight  hours, 
five  cents;  with  the  guaranteed  amount  of  kilowatt-hours  monthly 
specified  in  the  contract,  as  based  on  the  particular  installation? 
Power  and  light  to  be  reckoned  on  the  same  basis  of  IG-cp  equiv- 
alents. The  customer  to  make  a  contract  on  one  or  the  other  of 
these  bases. 

The  system  of  rates  as  c^iveii  inij^ht  encourage  long-hour 
users,  but  it  would  seem  that  this  system  is  not  as  advantageous  as 
the  demand  system,  as  the  averai^e  cost  would  probably  be  less 
with  the  demand  system.  The  rates  should  not  be  based  on  the 
number  of  hours*  use  per  lamp,  as  succ^sted.  as  this  would  dis- 
courage proper  installations,  hence  the  service  would  not  be  as 
satisfactory.  If  the  rate  is  based  on  tlie  num.her  of  lamps,  the 
customer  will  probahlx  not  install  as  many  as  he  actually  requires. 
If  the  rates  take  into  accoimt  the  number  oi  hours'  averai^e  dailv 
use  oi  the  demand,  there  should  be  n«^  difference  in  the  rates  for 
lighting  and  ^x^wer,  the  cos:  of  lair.p  renewals  being  excluded. 

B.  T.  Dexm.xn. 

This  plaTi  inight  preiv.iu:r.ire  iv.ost  i:::des:rable  business,  being 
vM>  a  ir.omhlv  basis,  l^^r  exa:y.p'.e.  a  Cv^nsv.r'er  might  use  a  large 
in:ap.tit\  in  the  ir.ontli  of  neco:^.:bcr  ai^^d  secure  a  verv  low  rate, 
and  the  remaiiuier  of  the  year  Iv.s  v'.etr.and  would  lie  idle  and  the 
company  would  r^veive  little  of  it.  Frank  W.  Frieauff. 
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Our  iiiaxinnim  retail  lighting  rate  is  12  cents  per  kilowatt- 
hour.  For  an  installation  of  not  less  than  20  i6-cp  equivalent 
and  a  guaranteed  daily  averag^e  use  of  three  and  one-half  hours 
of  the  total  i6-cp  equivalent  connected,  10  cents  per  kilowatt- 
hour. 

For  a  minimum  monthly  guarantee  for  eight  months  of  the 
year  of  1250  kilo  watt -hours  based  on  the  kilowatt  capacity  of  the 
total  connected  equipment,  such  total  installation  to  be  used  not 
less  than  one  hour  per  day.  16  cents  per  kilowatt-hour  for  the 
first  two  hours  average  daily  use.  7.5  cents  for  the  third  and 
fourth  hours,  and  5  cents  for  the  excess  of  four  hours. 

One  horse-power  is  rated  as  equivalent  to  15  i6-cp  incan- 
descent lamps  of  50-watt  capacity  each,  and  motors  of  small  size 
are  operated  under  this  schedule. 

Our  maximum  r;tte  for  power  usage  is  lo  cents  per  kilowatt- 
hour,  subject  to  a  schedule  nf  discounts  reckoned  on  the  monthly 
consumption,  the  lowest  net  rate  under  such  printed  schedule 
being  5  cents  per  kilowatt-hour. 

The  Brooklyn  Edison,  E.  W.  Phillii-s. 


No  objection,  provided  you  can  secure  it.  Schedule  is  plenty 
high  enough.  You  can  not  secure  much  large  long-hour  power 
business  on  the  basis  named.  Geo.  N.  Tidd. 

W  14.  Under  what  circumstances  is  a  rate  of  (a)  ten  cents 
per  kilowatt -hour,  including  free  lamps  and  renewals,  justified  for 
commercial  aervice?     (b)  Five  cents?    (c)  Three  cents? 


Generally,      (b)     > 
■s.     fc)     Practically 


,'  rarely,  and  only  to  very  large 
*cr.  H.  A.  Stradss. 


W  Ifl.  What  would  be  a  fair  price  for  lamps  per  year  under 
the  following  conditions:  Two  hundred  16-op  lamps  on  moonlight 
midnight  schedule,  coal  $4,fi0  per  ton.  Lamps  in  multiple  through 
traJisfonDers  supplying  twelve  lamps  each? 


W  16.  If  you  furnish  Nemst  lamps  and  renewals  free,  what 
is  yoar  average  price  per  kilowatt-hour  sold  to  customers  oiin^ 
the  lamps,  and  what  is  your  base  or  gross  price? 


4IO  W— CONTRACTS  AND  RATES  W  17 

W  17.  What  method  do  yon  adopt  in  oonnection  with  con- 
tracts made  on  a  long-honr  rate  schedule  to  protect  the  supply 
company  from  too  low  rates,  caused  by  customers  installing  more 
lights? 


If  the  charge  to  the  customer,  instead  of  being  based  on  his 
equipment,  is  based  on  the  reading  of  a  demand  indicator,  the 
company  will  be  protected  even  if  the  customer  does  install  more 
lights.  Also,  if  the  reading  of  the  indicator  is  higher  than  the 
supposed  connected  load,  it  will  at  once  be  evident  that  the  cus- 
tomer has  installed  more  lights.  Indicators  for  measuring  maxi- 
mum demand  can  now  be  purchased  very  cheaply,  about  $6.00 
up  to  twenty-five  amperes  capacit>'.  J.  S.  Codman. 


We  base  our  prices  on  the  maximum  demand  as  measured 
by  a  Wright  indicator  and  if  a  customer  installs  more  lights  and 
uses  them,  they  show  up  on  the  Wright  indicator.  In  the  case 
of  customers  where  we  do  not  install  Wright  indicators,  we  make 
a  recount  at  regular  intervals.  The  onlv  cases  in  which  we  do 
not  install  indicators  is  where  a  customer  has  a  very  small  num- 
ber of  lamps,  in  which  case  we  recount  every  year  or  every 
eighteen  months  unless  the  bill  should  show  an  abnormal  increase, 
in  which  case,  we  shmild  recount  immediately.  In  the  case  of 
three-phase  power,  likewise,  we  haven't  any  satisfactory-  indica- 
tor, and  we  make  a  test  on  these  places  once  a  year. 

R.  S.  Hale. 

In  most  cases  we  install  Wright  meters.  In  some  cases, 
where  the  load  is  easily  checked,  we  do  not  install  Wright  meters, 
but  check  twice  a  year.  In  residence  lighting  where  an  assessed 
demand  is  used  we  recheck  whenever  the  rate  gets  below  a  cer- 
tain minimum.  J.  B.  Lukes. 

We  make  it  a  practice  to  check  at  least  once  or  twice  a  year 
the  number  oi  lamps  installed  on  all  consumers  paying  on  a  de- 
ma!ul  basis.  P'rank  W.  FRUEArFF. 
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Wc  install  Wripht  discount  meters  in  nearly  every  case 
where  special  rate  is  given  for  long-hour  service  and  base  the 
charges  each  month  on  the  maximum  demand.      P.  A.  Gould. 

Install  the  Wright  discount  indicator.  F.  Ellwood  Smith, 

Regular  semi-yearly  inspection  should  be  made. 

P.  S.  Young. 

W  18.  (a)  Under  what  oircnmstances  do  you  cooBider  it 
wise  to  quote  lower  rates  than  are  specified  in  your  regular  printed 
form  of  contract?  (b)  Is  a  reduced  rate  to  large  or  "wholesale" 
customers,  in  the  shape  of  a  special  printed  or  fixed  schedule, 
jnstifiable?  (c)  If  so,  how  may  the  wholesale  rate  be  properly  de- 
termined, and  what  should  be  the  conditions  under  which  it  would 
be  applied  1 

If  possible  avoid  it  altogelher  by  adopting  a  form  of  con- 
tract that  will  automatically  give  a  low  rate  to  the  customer  who 
is  entitled  to  it.  (b)  The  best  system  of  rates  is  a  demand  sys- 
tem with  additional  wholesale  discounts  for  quantity.  The  whole- 
sale discounts  should  be  on  the  "block"  system;  that  is,  they 
should  be  given  on  the  excess  of  the  bill  over  a  certain  figure,  not 
on  the  whole  bill.  J.  S.  Codman. 

Kates  should  be  applicable  to  anyone.  There  should  be  no 
"specials."  R.  N.  Kimb.au,, 

(a")  In  case  of  large,  even  loads  on  contracts,  special  rates 
should  be  made,  (b)  Yes.  (c)  By  determining  the  demand  on 
the  station.  James  R.  Shurtz. 

(a)  Never  quote  rates  lower  than  the  regular  printed  form 
of  contract,  which  should  contain  a  differential  system  of  suf- 
ficient range.    If  it  doesn't,  the  system  should  be  changed. 

(b)  This  depends  entirely  on  the  general  rate  system  used 
by  the  company.  If  it  is  a  uniform  rate,  special  wholesale  rates 
might  be  justified.  If  a  differential  system  is  used,  it  should 
include  the  whrilcsale  business.  W.  H.  G.^RnINES,  Jr. 
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W  18.  Ai  BUMt  power  enstomfln  vie  tervioet  at  fhe  tnae  of 
peak  loadi  and  henee  ihaie  in  fhe  Used  ohaigei,  why  u  it  feir  to 
ohaige  any  other  rate  lehedale  for  power  than  for  li^^tiBg,  fhe 
ooft  of  lampe  and  renewal!  heing  ezelnded,  and  it  being  nnde^ 
stood  that  your  rate  sehednk  takes  aooonnt  of  fhe  nunber  of  boon 
OTerage  didly  nset 

Power  customers,  as  a  class,  are  entitled  to  a  somewhat  lower 
rate  than  lighting  customers,  even  if  rate  schedule  takes  account 
of  the  number  of  hours  average  daily  use,  because  the  diversity 
in  the  time  of  maximum  demand  among  power  custcmiers  is  much 
greater  than  among  lighting  customers.  J.  S.  Codmak. 

If  rates  for  power  and  lighting  customers  were  fixed  on  the 
sair^e  basis,  taking  into  account  the  number  of  hours  of  average 
daily  use,  it  would  probably  result  in  prohibitive  power  rates.  It 
seems  better  to  modifv  theoreticallv  correct  rates  to  meet  business 
conditions.  It  is  good  business,  and  seems  fair,  to  give  power  cus- 
tomers a  special  rate,  for  the  reason  that  they  are  consumers  of 
large  quantities  of  current  for  nine  or  ten  hours  a  day  every  busi- 
ness day  in  the  year,  while  ligrhtin^  customers  are  consumers  for 
only  a  few  hours  each  eveninir.  The  reasons  given  above  seem 
sufficient  for  giving:  a  s|>ecial  rate  to  jx^wer  consumers,  in  spite 
of  the  tact  that  they  use  ser\ice  at  the  time  of  peak  load.  As  a 
aile.  however,  they  cross  the  peak  load  tor  only  six  weeks  or  two 
months  of  the  >ear.  which  fact  shoi:Ui  tend  to  limit  the  number 
of  power  customers  rather  than  to  affect  the  rates  charged  those 
\\ho  arc  accepter.  For  oxan^plo,  as  a  greneral  rule,  it  seems 
wise  to  place  such  a  limit  on  the  pi^wer  load  accepted  that  the 
jx^wcr  load  plus  the  lightiiic  load  in  winter  shall  not  exceed  the 
total  overload  capacity  of  the  station,  not  including  such  reser\'e 
apiviratus  as  local  conditions  make  necessar>*. 

Alex.  T.  Cvmpreli- 

It  is  not  a  question  of  fainioss.  but  rather  to  discourage  the 
demand  for  iv^wor  at  a  tiine  wluii  it  is  ursrently  required  for 
liirhtinc  purix^ses.  T.  J.  C.xgxey. 

Pv'^wer  consumers  in  most  cases  consume  at  peak  load,  but 
thcv  alsi^  return  revenue  at  the  t::re  when  the  load  does  not  reach 
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anywhere  near  the  peak ;  and  taking  current  at  times  when  the 
cost  is  comparatively  small  signifies  a  lower  rate,  as  their  con- 
sumption at  the  peak  load  is  a  small  percentage  of  their  total  con- 
sumption. James  R.  Shurtz, 

Because  the  power  business  won't  stand  lighting  rates. 

W.  H.  Gardiner,  Jr. 

Power  customers  help  to  improve  the  all-day  efficiency  of  the 
plant,  since  they  do  not  add  proportionately  to  fixed  charges, 
maintenance,  attendance,  and  so  forth.  For  this  reason  they  can 
be  taken  profitably  at  a  lower  rale.  There  seems  to  be  no  good 
reason  why  a  customer  using  power  should  have  a  lower  rate 
tlian  the  consumer  of  an  equal  amount  of  current  used  for  lig^ht- 
ing  during  the  same  hours.  Ralph  R.  Laxton. 

W  20.  Do  you  sell  current  for  fans  at  flat  rates  during  the 
summer  months,  or  at  meter  rates?  So  you  make  special  fan  con- 
tracts, or  otherwise  encourage  fan  business,  and  with  what 
success  T 

We  make  a  flat  rate  of  .$3.00  per  month  for  fan  service, 
encouraging  ihis  business  as  far  as  possible,  as  this  load  never 
comes  on  at  time  of  our  maximum  yearly  demand. 

Frank  W.  Frueauff. 

Yes;  flat  rate  $2.00  per  month  per  fan.  Yes;  advertise,  talk 
about  hot  weather  and  so  forth.     A  fan  load  pavs. 

W.  W.  Fuller. 

Current  for  fans  is  sold  during  the  summer  months  at  both 
flat  and  meter  rates.  We  have  encouraged  the  flat-rate  fan 
business  in  the  summer  with  considerable  success,  and  believe  it 
policy  10  make  a  fairlv  low  rate  on  this  business. 

T.  H.  T.  &  L.  Co. 

We  sell  current  for  fans  during  the  summer  months  on  a 
meter  basis.  We  make  special  fan  contracts,  that  is,  rent  fans 
for  $1.00  per  month  during  the  summer  season;  this  rental  to  go 
toward  the  payment  for  the  fan  if  the  customer  wishes  to  purchase 
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same  at  the  end  of  the  season.  Fans  are  sold  at  cost.  Fans  that 
we  have  rented  for  two  years  and  obtained  $6.00  rental  on,  we 
dispose  of  the  third  year  for  $5.00  to  those  of  our  customers  who 
care  to  buy.  In  this  way  we  have  been  able  to  establish  a  large 
sununer  fan  business.  F.  C.  S.,  Malden  Electric  Co. 

We  sell  fan  current  on  either  flat  or  meter  rates.  The  peo- 
ple are  just  beginning  to  realize  that  fans  are  cool  in  summer, 
and  useful  in  winter  for  keeping  show  windows  clear  of  frost 
and  circulating  the  heat  through  rooms. 

LuDwiG  Kemper. 

On  meter  rates  to  customers  using  lights  and  on  high  flat 
rate  (sufficient  to  make  business  attractive),  to  customers  not 
using  any  other  form  of  electricit>".  G.  P.  Bullis. 

On  meter  rates.  No  special  inducement  is  offered  other  than 
calling  attention  to  the  comforts  to  be  derived  from  the  use  of 
fans  during  the  heated  term.  E.  A.  M.,  N.  Y.  Ed.  Co. 

Allow  consumers  regular  incandescent  meter  rate,  but  cau- 
tion them  to  notify  you  of  connection  so  that  transformer  capacity 
may  not  be  exceeded,  and  co-operate  with  fan  manufacturers. 

J.  J.  Cagney. 

i 
Meter  rates.     Sometimes  fans  are  rented,  say  at  $3.00  for 

three  months'  use  and  pro  rata  for  each  additional  month. 

F.  Ellwood  Smith. 

Ves.  Sell  all  current  for  fans  on  flat  rates.  You  will  derive 
a  larirc  revenue  from  your  fan  business  and  also  encourage  the 
increase  of  fan  business.  Geo.  N.  Tidd. 

W  21.  Have  you  had  special  success  with  any  plan  of  en- 
couraging off-peak  business,  such  as  making  special  contnusts  to 
shut  down  steam  and  electric  plants  during  summer  months? 
What  is  yonr  policy  in  such  cases? 

It  is  not  necessar>'  to  make  any  reduction  in  the  rate  for 
off-peak  business,  nor  for  plants  that  contract  to  shut  down  dur- 
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ing  the  summer  months.  Such  customers  do  not  have  as  high  de- 
mand as  regular  customers  and  if  the  rates  are  based  on  maximum 
demand  their  fixed  charge  will  be  reduced  so  that  their  average 
rate  will  be  very  low.  B.  J.  Den  man. 


Have  a  number  of  customers  that  buy  power  during  sum- 
mer months  only.  Our  flat-rate  sign  customers  whose  signs  do 
not  go  on  until  six  p.  m.,  get  a  special  all-the-year-round  dis- 
count.    Two-thirds  of  our  contracts  are  made  in  this  way. 

P.  H.  KORST. 


Have-experienced  very  great  success  with  off-peak  business 
during  the  entire  year  by  taking  motor  load  subject  to  overlap- 
ping peak  in  winter  months.  Geo.  N.  Tidd. 

W  22.  What  is  the  best  term  to  use  in  defining  candle- 
power  or  size  of  lamps  to  be  furnished  under  municipal  contracts  ? 

Something  along  the  following  lines  is  suggested  for  arc 
lamps : 

The  arc  lamps  shall  be  of  the  •  type,  and  shall  have  a 

capacity  of amperes  with  a  difference  of  potential  of 

volts  between  the  terminals,  and  shall  require  for  their  proper 

operation  not  less  than  watts  of  electrical  energy  on  the 

average,  and  not  less  than watts  in  any  case;  said  electrical 

energy  to  be  measured  between  the  terminals  of  the  lamp. 

The  makers  will  supply  the  necessary  information  so  that  the 
blanks  can  be  properly  filled  in.  If  alternating-current  lamps  are 
used  the  true  watts  should  be  given ;  the  minimum  energy  allowed 
should  be  perhaps  five  per  cent  less  than  the  average. 

For  series  incandescent  lamps  the  following  is  suggested : 

Incandescent  lamps  shall  be  of  the  type  known  commercially 
as cp, amperes,  series  incandescent  lamps. 

Perhaps  it  would  also  be  well  to  say  that  the  lamps  under 
contract  shall  be  substantially  the  same  as  lamps  in  use  at  the 
time  or  same  as  a  certain  style  and  type  of  lamp  that  has  been 
shown  or  submitted.  Alex.  J.  Campbell. 
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Rating  should  be  given  in  watts  consumed  at  terminals.  If 
necessary  to  state  candle-power,  state  it  "so-called"  laoo-cp  or 
200O-cp»  as  the  case  may  be. 

F.  C.  S.,  Malden  Elechuc  Ca 
F.  Ellwood  Smith. 

Note — In  view  of  the  radical  changes  in  both  arc  and  incan- 
descent lighting  that  might  reasonably  be  expected  to  become 
oonunercially  practicable  in  the  near  future,  it  might  be  a  good 
precaution  to  insert  behind  specification  of  lamps  the  words  "or 
their  equi\'alent  in  illuminating  power."  Editor. 

For  instance:  Eadi  lamp  will  be  operated  at amperes 

and volts,  consuming true  watts  and  having  a  rating 

of candle-power.  H.  A.  Strauss. 

It  is  best  to  designate  lamps  by  wattage,  as  it  is  the  energy 
of  the  lamps  that  concerns  the  electric  company,  and  as  the  can- 
dle-ix>\Ncr  efficiency  of  lamps  ^-aries  considerably. 

S.  B.  CusHixa 

W  23.  Ob  what  terms  should  seiriee  be  supplied  to  employees 
IB  their  aetaal  homes  ? 

This  cx^nipanx  vliscounts  50  i>er  cent  from  regular  rates. 

United  Elec.  Lt.  Co. 
Herbert  McXulta. 

We  believe  in  pv:n^  >er\*ice  :o  employees  at  approximate 
o\^s:  v>t  manuiaoiure.       IV.kmixoham  Ry..  Lt.  and  Power  Co. 

Think  e:^.^p]o>ee>  >hox:\'.  have  ix^wer  rates  §0  as  to  make  it  an 
!niiisoe:roni  !t>r  ihe:n  to  use  Sat-:rv^ns  and  heating  devices  of  all 
kiiui  a'v.  teli  ixvple  aKni:  then:,  which  is  advertising  for  the 
v\vv.i\in\.  H.  E.  Ryder. 

\i  c\>st.  A.  Peters. 
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W  24.  What  is  tlie  loweat  rate  for  power  chained  by  mem- 
bers to  comomers  of  average  of  2000  to  3000  kilowatt-hours  per 
month  T 

Seven  cents  less  14  per  cent,  less  discounts  up  to  40 
[■er  cent  for  consumption  of  over  100  kilowatts  per  liorse-power 
per  month,  less  10  per  cent  additional  if  not  used  during  peak, 
less  5  per  cent  on  five-year  contract  or  15  per  cent  on  ten-year 
contract.  Birmingham  Rv.,  Lt.  and  Power  Co. 


Tw;:  cents  per  kilowatt-hour. 


F.  D.  Sampson. 


One  and  one-half  cents  per  kilowatt-hour. 

H.  D.  Larrabee. 


Three  cents  per  kilowatt-hour  less  5  per  cent  cash  discount. 

P.  H.  KORST, 

W  25.  On  series  arc  systems,  contract,  ail  expenses  and  risk 
considered,  why  is  the  rate  per  kilowatt-honr  so  much  lower  than 
the  same  service,  metered,  on  the  multiple  system! 

We  do  not  consider  the  risks  much  greater  for  our  arc  sys- 
tem— two  series  of  thirty-one  arcs  each—than  for  our  2300-volt 
lines  necessary  for  the  multiple  arcs.  Our  multiple  arcs  are 
burned  nearly  all  during  the  peak  only.  Our  series  arcs  burn 
about  eleven  hours  and  hence  only  one-iifth  or  one-fourth  of  the 
power  they  consume  is  taken  when  power  is  most  valuable — that 
ij  during  the  peak.  Hence,  we  feel  justified  in  charging  at  a 
lower  rate  per  kilowatt-hour  for  the  series  arc  service. 

W.  H.  Thomson,  Jr. 


Because  hours  of  burning  are  fixed  and  income  known  in 
advance,  whereas  with  metered  service  neither  are  known  and 
the  hours  of  burning  may  be  less.  The  meter  rate  should  in 
equity  be  sliding,  so  that  for  the  long-hour  service  the  income 
would  be  the  same  in  both  cases.  Herbert  McNolta. 
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The  average  hours  of  burning  are  so  much  greater,  die  load 
is  constant,  and  at  a  time  when  a  load  is  most  desiraMe  and  should 
be  most  encouraged;  besides,  as  a  rule,  there  b  absolutdy  no 
risk  to  be  taken  about  prompt  payment  where  the  service  is  sold 
to  municipalities.  F.  D.  Sampson. 

All  flat-rate  lighting  is  at  a  lower  rate  per  Idlowatt-hour  tfian 
a  metered  service,  this  class  of  consumer  usually  being  a  long- 
hour  user.  A. 


A  very  few  years  ago,  the  series  arc  system  at  looo,  or  so, 
volts  with  a  uniform  load  was  materially  cheaper,  considering 
territory  to  be  covered,  than  any  multiple  incandescent  system 
then  known.  To-day,  with  improved  apparatus  and  methods  of 
distribution,  the  tendency  of  incandescent  lighting  and  of  power 
rates  is  downward,  while  the  rates  for  arc  lighting  have  not  fallen 
so  rapidly.  Originally,  the  city  lighting  was,  if  not  the  only  busi- 
ness, at  least  the  one  item  necessary  to  the  establishment  of  the 
electric  plant,  and  this  business  was  based  doubtless  upon  a  com- 
promise between  cost  of  production  and  what  the  cities  felt  able 
to  pay  for  service.  Gas  competition  was  first  met  in  this  field,  and 
of  course,  affected  the  rate  question. 

Whether  or  not  rates  originally  established  were  equitable, 
any  effort  to  increase  them  would  be  met  by  figures  at  which  the 
municipalities  could,  or  think  they  could,  do  their  own  lighting. 
It's  a  case  of  "charging  what  the  traffic  will  stand." 

Ralph  R.  Laxton. 

W  26.  Have  central  stations  adopted  special  rates  for  elee- 
trie-sign  advertising?  If  so,  why?  Does  this  rate  vary,  and  on 
what  basis? 

No  special  rate  is  made  except  a  wholesale  one  where  the 
current  consumption  warrants  it.  E.  A.  M.,  N.  Y.  Ed.  Co. 

Yes.  This  class  of  service  keeps  up  the  load  on  plant,  and  is 
produced  economically.  A.  Peters. 

We  have  a  special  flat-rate  schedule  and  ttuti  lights  off  and 
on.     We  give  a  special  discount  on  above  rate  to  signs  that 
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do  not  go  on  until  after  6  o'clock  p.  r 
us  much  desirable  business, 


Both  rates  have  brought 

P.    H.    KORST. 


Flat  rates  are  given  on  signs,  window  lights  and  outlining, 
burning  until  midnight,  to  induce  long-hour  consumption  and 
broaden  the  peak  load.  These  signs  and  outlines  are  turned  on 
and  off  by  the  company.  B.  C.  Adams. 

W  27.  Has  any  effort  been  made  to  induce  national  adver- 
tisers to  use  electricity  for  advertising  purposes !  Why  not  make 
a  uniform  fixed  rate  for  this  class  of  advertising,  whioh  woald 
apply  to  cities  and  towns  of  like  class,  so  that  these  advertisers 
could  include  electric  advertising  in  their  appropriation  the  same 
fts  newspaper,  bill  posting  and  painted-sign  work  ? 
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X  1.  (a)  In  a  city  of  the  first  class,  which  has  been  fairly 
well  canvassed,  may  it  be  expected  that  the  new  business  now 
obtained  will  average  as  many  lamp  equivalents  per  customer  as 
formerly,  and  that  each  customer  will  bring  in  as  much  revenue 
per  lamp  equivalent^  (b)  What  is  the  average  number  of  lamp 
equivalents  per  customer,  and  the  average  revenue  per  lamp 
equivalent  1 


(a)  Our  experience  shows  that  the  average  number  of 
lamps  per  consumer  is  increasing,  due  to  display  installations ;  the 
sales  of  current  per  lamp  connected  are  increased  from  the  same 
source. 

(b)  Our  average  number  of  lamps  per  consumer  is  eighteen, 
and  the  kilowatt-hours  sold  per  i6-cp  equivalent  installed  is  forty- 
five.  Frank  W.  Frueaijff. 


X  2.  What  rate  of  increase  in  16-cp  equivalents  of  connected 
installations  may  fairly  be  expected  from  year  to  year  in  cities  of 
the  first  class? 

Nine  per  cent.  James  R.  Shurtz. 
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Xj 


X  3.  What  rate  of  increase  in  gross  income  from  cnrreDt 
■ales,  from  year  to  year,  may  fairly  be  expected  in  cities  of  the 
first  class? 


Eiylit  per  cent. 


James  R.  Shurtz. 


X  4.  What  percentage  of  yearly  increase  may  fairly  be  ex- 
pected in  the  total  horse-power  of  motors  in  connected  installa- 
tions?   How  much  horse-power  have  you  now  connected? 

X  6.  (a)  How  many  companies  in  this  country  ezoeedcd 
126,000  16-op  equivalents  increase  in  connected  installation  in 
1905?  (b)  What  was  year  increase  last  year,  and  the  popnlation 
of  the  territory  served? 

X  6.  What  is  your  total  canvassing  and  advertising  ex- 
pense per  week  per  incandescent  lamp  equivalent  added  to  yonr 
supply  system? 

X  7.  What  is  the  amonnt  of  population  in  your  territory  to 
each  solicitor  or  canvasser?  How  many  customers  do  yon  have  to 
each  solicitor? 

The  population  of  Brooklyn,  June  i,  1905,  was  1,358,891. 
The  population  to  each  solicitor  at  that  time  was  135,889.  and 
Ihe  number  of  customers  to  each  solicitor  656. 

The  Brooklyn  Edison,  E.  W.  Phillips. 

X  8.  What  is  the  average  number  of  16-cp  lamp  equivalent* 
of  new  business  obtained  per  year  for  each  solicitor  or  canvBssert 

The  average  number  of  16-cp  lamp  equivalents  in  new  busi- 
ness obtained,  and  credited  to  each  solicitor,  per  year  is  approxi- 
mately 25.000.  The  Broi:iklv\'  Emsox,  E.  W.  Phillips. 

X  9.  For  a  city  of  the  first  class,  what  is  a  fair  STerage  in- 
come from  the  sale  of  current  per  kilowatt-hour  billed  for  oom- 
mercial  service,  light  and  power?    How  is  six  cents? 

Six  cents  appears  low  for  cities  in  the  eastern  part  of  the 
United  States.    There  are  a  number  of  factors  that  enter  into  the 
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cost,  the  particular  one  being  coa!.     Seven  cents  would  be  a  fair 
rate  for  cities  with  steam-coal  costing  $2,75. 

James  R.  Shurtz. 

X  10.     What  is  the  best  method  of  keeping  the  accomits  of 
mixed  flat-rate  and  meter  customers? 


We  think  it  advisable  to  have  separate  consumers'  registers 
for  flat  and  meter-rate  consumers.  If  absolutely  desired  to  have 
flat  and  meter  consumers  together,  we  would  suggest  loose-leaf 
registers  and  have  meter  installation  on  one  sheet  and  flat  installa- 
tion on  another.  J.  E.  Tangwav. 

In  all  work  of  accounting,  the  number  of  consumers  has  a 
great  bearing  on  the  method  of  keeping  accounts.  An  alpha- 
betical list  up  to  600  consumers  works  very  well.  After  this  num- 
ber is  reached,  consumers  should  be  divided  into  districts  and 
written  in  street  order.  Flat-rate  and  meter  consumers  should 
be  kept  together,  regardless  of  class  or  service. 

James  R.  Shurtz. 

A  very  satisfactory  way  of  keeping  mixed  flat-rate  and  meter 
consumers  is  to  place  the  flat-rate  consumers  in  the  back  of  the 
consumers'  ledger  in  alphabetical  order,  making  a  note  of  the 
page  and  line  on  which  their  meter  charge  appears.  This  enables 
you  by  looking  at  any  one  of  their  accounts  to  turn  to  their 
flat-rate  charge  in  making  up  their  total  bill. 

S.  H.  Smith. 


In  the  case  of  weekly  customers  we  find  it  much  to  our 
advantage  to  keep  accounts  separate ;  that  is,  one  account  for 
the  flat-rate  bills  and  another  for  the  meter  bills.  However,  in 
the  case  of  monthly  customers,  we  find  the  best  results  are 
obtained  by  keeping  bills  all  in  one  account  and  having  the  flat- 

I         rate  and  meter  bills  fall   due  at  the  same  time. 

L  Geo.  E.  Burns. 


i 
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X  11.    Should  ledger  be  written  np  according   to 
reader'B  route  or  alphabetical  order  of  streets  1 


'ffU*     I, 


In  a  company,  of  any  size  time  will  be  saved  in  having 
ledger  follow  the  meter  reader's  route.     In  smaller  companies 
it  is  more  convenient  to  index  by  consmners"  names. 

Frank  W.  Frue.\uff. 


Wc  believe  consumers'  ledgers  should  be  written  up  in  cir- 
cuits— that  is,  divided  up  according  to  the  circuits  of  the  distri- 
bution system — and  the  circuits  in  alphabetical  order  of  streets. 
Meter  readers'  cards  arranged  similarly.  J.  E.  TangwaY. 


See  answer  to  X  lo. 


James  R.  Shit 


The  writing  up  of  the  consumers'  ledger  according  to  meter 
reader's  route  is  very  unsatisfactory  for  the  following  reasons: 

First — In  the  event  of  changing  the  clerical  force  it  is 
extremely  hard  for  new  man  to  find  consumers'  names. 

Second — It  is  almost  impossible  to  leave  the  proper  spacing 
for  youi  new  consumers. 

The  entering  of  consumers'  names  according  to  the  alpha- 
betical order  of  streets  has  a  little  the  advantage  over  the  for- 
mer, because  the  names  of  the  consumers  are  more  easily  found. 

The  writer  has  found,  in  companies  where  consumers  number 
from  1500  to  2000,  that  the  alphabetical  order  of  consumers  is  a 
much  better  arrangement  for  these  reasons: 

First — Any  one  may  in  a  moment  find  any  consumer,  and 
this  very  often  is  of  great  advantage  lo  the  manager  or  superin- 
tendent who  might  like  to  look  up  an  account  for  various  reasons 
of  his  own. 

Second — Names  can  be  entered  without  leaving  spaces  in 
between,  which  means  fewer  pages  and  fewer  totals  to  carry  for- 
ward in  balancing  ledger. 

Third — There  are  few  cashiers  who  have  not  been  greatly 
annoyed  by  a  number  of  consumers  coming  in  on  discount  day 
during  the  rush  without  their  card.  In  some  cases  they  have 
three  or  four  locations  where  they  are  using  current.  How  much 
less  likely  you  are  to  miss  an  account,  and  how  much  faster  j 
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can  find  his  total  bill  if  you  have  to  turn  to  but  one  page  in  the 
ledger  than  if  you  have  to  hunt  them  up  in  the  several  different 
meter  routes.  The  writer,  having  used  both  arrangements  of  the 
ledger,  has  found  the  alphabetical  entering  of  consumers  in  the 
ledger,  taking  all  things  into  consideration,  the  quickest. 

The  addressing  of  the  bills  should,  of  course,  be  according 
to  meter  readers'  books,  with  the  ledger  folio  and  line  plainly  put 
on ;  this  can  be  done  very  rapidly  with  an  addressing  machine 
and  with  no  chance  of  mistakes.  After  the  bills  are  completed 
they  should  be  sorted  according  to  ledger  folio  and  line  and 
entered  in  ledger.  The  assorting  of  these  bills  can  easily  be  done 
at  the  rate  of  800  an  hour,  so  while  it  takes  some  little  time  to  do 
this,  much  more  lime  is  saved  each  month  in  the  looking  up  of 
accounts  alone.  S.  H.  S.mith. 

The  ledger  should  be  written  up  according  to  the  meter 
readers'  routes.  This  is  especially  true  where  meters  are  read 
on  each  working  day  of  the  month,  and  bills  fall  due  ten  days 
after  date  of  being  rendered.  In  this  way  bills  falling  due  on  a 
certain  day  each  month  will  be  found  all  together  in  the  ledger, 
and  collections  will  be  facilitated.  Geo.  E.  Burns. 

Ledger  should  be  written  up  according  to  meter  reader's 
route. 

(Concurrent  opinions   expressed  by   P.   S,   Younc,   G.   H. 

CusH«.\N,  F.  C.  S.,  Malden  Electric  Co..  R.  N.  Kimb.\ll.) 

X  12.  When  Ii8:htmg  aeconati  are  billed  at  a  net  rate, 
what  means  can  be  snggested  to  insure  or  induce  prompt  payment! 


Establish  a  rule  that  will  say  in  few  words,  Payment  for 
current  is  due  on  the  fifth  of  month  folloiviiig  consumption.  Any 
consumer  in  default  of  payment  by  the  tenth  is  liable  to  have 
meter  disconnected.  On  the  fifteenth  a  polite  letter  should  be  ad- 
dressed to  each  of  the  delinquents  and  on  the  twentieth  it  should 
be  followed  up  with  another  and  collector  should  call  as  soon 
after  as  possible.  If  collection  is  not  made,  it  should  be  reported 
to  the  office  and  the  credit  then  passed  upon  as  to  whether  current 
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should  be  disconnected  c 
month. 


balance  allowed  to  continue  until  next 
James  R.  Shurtz. 


Bills  can  be  made  out  at  the  gross  amount,  then  the  dt^ 
count  deducted,  leaving  the  net  amount.  A  hand  printed  in  tti 
and  pointing  to  the  gross  amount  tells  the  customer  thafVbK  is 
theamount  of  the  bill.  The  bill  should  also  state  that  the  dtsoonni 
will  be  allowed  if  the  bill  is  paid  within  a  certain  time.  The  net 
amount  may  be  entered  in  the  ledger  instead  of  the  gross,  as  in 
most  cases  the  discount  will  be  deducted.  In  cases  where  the 
gross  amount  is  paid  the  discount  can  be  charged  on  the  ledger 
against  the  customer.  F.  Ellwood  Smith. 

Lighting  accounts  should  not  be  billed  at  the  net  rate.    Make 

out  the  bill  at  the  gross  rate,  and  on  the  last  tine  put,  % 

wiU  bt  accepted  if  paid  on  or  before  Ike  tenth,    J.  E.  Tangway. 

We  give  lo  per  cent  discount  if  bill  is  paid  on  or  before  fifth 
of  month.  A.  Peteks. 

Promptness  and  regularity'  in  the  deUvery  of  bills,  together 
with  a  properl_v-oi^:ani2ed  collection  department,  will  prevent 
delinquent  accounts.  P.  S,  YouKC 


X  13.  Have  yon  used  the  Hollerith  STttem  of  tabalating  aaA 
nnmariziiig  eanings,  and  with  what  sneeeu! 

We  have  had  the  Hollerith  tabulating  machines  installed  in 
our  office  for  over  a  year  and  we  have  been  able  to  obtain  ver>' 
sattsfactori-  results  in  anah-zing  our  revenue. 

The  principle  of  the  system  is  to  transcribe  the  elemental 
facts  in  detail  to  punched  cards,  to  assemble  the  cards  in  the 
.  groups  required  and  then  to  obtain  the  total  of  the  various  quan- 
tities and  amounts  on  the  cards  by  passing  them  dirough  the 
electrical  tabulating  machine. 

In  this  work  the  cards  are  punched  from  the  consumer's  bill, 
oue  card  representing  a  gas  sale  and  one  an  electricity-  sale,  each 
card  bearing  descriptive  facts,  the  qoantidcs  and  amounts  belong- 
ing to  that  sale. 
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The  cards  are  punched  in  machines  something  on  the  order 
of  a  typewriter  in  construction. 

The  accompanying  diagram  shows  the  different  subdivisions 
into  which  we  subdivide  our  revenue  each  month. 

The  representative  districts,  of  which  we  have  fourteen.  The 
class'of  consumers,  of  which  there  are  nine :  Residences,  saloons, 
hotels  and  restaurants,  manufacturers,  drug  stores,  stores,  offices, 
municipal  and  company  buildings  and  miscellaneous. 

We  analyze  the  entire  revenue  in  the  fourteen  representa- 
tive districts,  not  only  classifying  according  to  different  kinds  of 


g:as  and  electricity,  but  also  according  to  the 
each  sold  to  each  class  of  consumers. 


derived  from 


We  also  obtain  the  number  of  each  class  paying  meter  rent 
and  minimum  electric  bills,  the  number  of  kilowatts  and  cubic 
ftet  and  the  amount  of  money  under  each  rate  of  each  class  of 
consumer,  also  the  number  of  consumers  in  each  case. 

In  addition  to  this  analysis,  we  obtain  an  analysis  of  gas 
sales,  showing  the  number  of  consumers  using  less  than  a  thou- 
sand cubic  feet  of  either  kind  of  gas  in  a  year — shown  in  both 
quantity  and  amount — the  number  of  consumers  using  less  than 
two  thousand,  less  than  three  thousand,  and  so  on.  We  also 
obtain  the  same  kind  of  an  analysis  of  the  electric  revenue. 
V.  A.  Henderson. 


This  company  has  used  the  Hollerith  system  of  tabulating 
and  summarizing  its  earnings  for  over  two  years,  and  finds  it  an 
extremely  useful  adjunct  to  its  accounting  department  equipment, 
and  for  the  following  reasons :  It  is  economical,  in  that  it  enables 
us  to  do  with  low-priced  female  labor  what  we  formerly  did  with 
high-priced  bookkeepers.  There  is  no  limit  to  the  amount  of 
analysis  that  we  can  obtain  by  its  means,  for.  as  the  system 
includes  a  card  for  each  bill  rendered  and  an  automatic  adding 
device,  any  refinement  of  analysis  can  be  obtained  by  simply 
grouping  cards  of  a  similar  nature  and  footing  them  in  the  ma- 
chine separately.  It  also  acts  as  a  safeguard  from  a  bookkeep- 
ing point  of  view,  in  that  the  determination  of  the  sales  is  not 
in  the  control  of  the  employee  having  the  accounts  in  charge,  and 
therefore  affords  the  company  a  check  on  his  work  by  requiring 
him  to  prove  up  to  totals  not  prepared  by  him.  Thus  far,  the 
^stem  has  been  used  in  connection  with  the  revenue  of  the  com- 
l^any  only,  but  we  are  now  arranging  to  adapt  it  to  use  in  con- 
nection with  the  analysis  of  our  expenses,  as  our  experience  shows 
that  it  has  abundant  capabilities  in  that  direction. 

H.  M.  Edwards. 


The  Denver  company  is  using  the  Hollerith  system  of 
tabulating.  The  results  show  that  »-hiIe  there  is  no  saving  in 
d>e  cost  of  compiling  earnings,  nc  are  able  to  get  much  addi- 
tional infomution  without  cost.  We  now  secure  a  separattoo  of 
eamti^  on  each  circuit,  on  each  class  of  business,  at  eadi  rate, 
at»d  in  eadi  district  in  the  city,  without  additional  work. 

FiWSK  \V,  Fbueauft. 


We  hare  decided  to  ose  this  system  (or  tabulating  and  som- 
marizing  earnings,  and  so  forth,  but  it  will  not  be  put  into  use 
before  July  first,  next.  L.  M.  Waixace. 


Z  14.  W^t  is  the  fovpcr  BCtk»d  w  enstom.  ia  case  of  an 
wtabbslwd  lifht  aad  fotnr  plaat.  ib  aakisr  the  books  correct  to 
l^w  ^  tnt  rdati«a  betwrai  Mpital  Meottat  tad  net  iswnwT 
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X  16.  Has  the  depreciation  cliarg:e  on  the  Tahoas  clauei  of 
apparatus  making  up  the  complete  equipment  of  eleotho  companies 
been  standardized? 


While  the  depreciation  charged  on  the  equipment  of  electric 
light  companies  has  perhaps  not  been  standardized,  the  matter 
has  been  gone  into  many  times,  and  at  so  many  different  places, 
that  a  pretty  fair  agreement  seems  to  have  been  reached.  Massa- 
chusetts and  Connecticut  fixed  the  charge  by  statute  for  munici- 
pa!  plants  at  5  per  cent  on  the  cost  of  the  plant,  which  pre- 
sumably includes  land. 

Investigators,  boards  of  arbitration  and  engineers  that  have 
reported  on  this  subject  seem  to  arrive  fairly  unanimously  at 
about  the  following  figures : 

Buildings  and  similar  fixtures,  2  to  4  per  cent. 

Boilers,  10  per  cent. 

Steam  equipment,  5  to  7  per  cent. 

Electric  equipment,  overhead,  10  per  cent. 

The  latter  running  from  about  7  per  cent  on  wire,  10  per 
cent  on  poles,  et  cetera,  to  ig  per  cent  on  lamps,  hangers,  et 
catera. 

Allowance  made  as  above  seems  to  average  with  considerable 
uniformity  at  7  to  7.5  per  cent  on  the  whole  equipment  ex- 
clusive of  land,  Alex  J.  Campbell. 


The  subject  of  depreciation  is  a  very  hard  problem  to  make 
one  rule  apply  to,  as  various  station  equipment  is  changing  so 
rapidly  that  the  depreciation  should  be  based  on  each  station.  It 
should  be  arrived  at  by  subdividing  the  station  into  such  parts  as 
foundations,  buildings,  boilers,  piping,  electric  machines,  switch- 
boards and  wiring,  and  carefully  estimating  the  life  of  each 
item.  From  this  a  fair  depreciation  should  be  readily  deter- 
mined. James  R.  Shurtz. 


No.    It  should  be  done  to  use  against  municipal  owmership. 
R.  N.  Kimball. 
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Z  16.  In  charging  depreciation  on  electric  pl&nts,  wliat  ii 
the  best  method  of  amving  at  the  correct  amount  chared !  Should 
the  amoont  be  a  percentage  or  ahoold  it  be  a  percentage  of  the 
■tractnral  value,  and,  if  so,  how  arrived  atl 

The  percentage  should  be  based  on  the  life  of  the  various 
buildings  and  machinery.  Should  be  arrived  at  by  estimate  made 
by  a  competent  engineer.  It  would  be  well  to  have  an  estimate 
from  two  different  parties,  taking  the  average, 

jAMfs  R.  Shurtz. 

Perceniage  of  the  structural  value  would  be  the  proper  figure 
to  take,  arriving  at  this  percentage  by  taking  each  piece  of  appa- 
ratus separately.  P-  S.  Yoong. 

Z  17.  Is  it  correct  in  snbstitatiag  new  equipment  for  old. 
either  worn  out  or  inefficient,  to  charge  the  new  equipment 
agaiut  capital  account  when  the  change  is  in  the  nattire  of  re- 
pain  or  for  more  efficient  machinery ! 

It  is  not  correct  in  substituting  new  equipmeut  for  old  or 
worn  out  to  charge  same  to  capital.  We  believe  it  proper  to 
charge  same  to  repair  account,  crediting  this  account  with  any- 
tiling  that  is  received  from  the  sale  of  such  old  madiincs.  We 
bcBeve  a  proper  method  is  to  charge  each  month  a  cert^n 
'  amount  to  operation,  crediting  same  amoimt  to  some  contingent 
J.  E.  Tangway. 

Only  the  difference  shoakl  be  charged  against  capital  ac- 
,  represenled  by  the  cost  of  the  new  equipment  against  the 
oripnal  cost  of  the  old  equipment  displaced. 

James  R.  SHtntrz. 

New  equipment  to  take  the  place  of  old  sboold  be  charged  as 
a  maintenance  and  not  as  a  capital  account — in  other  words,  as  a 
repair.  A.  Pmss. 


Tbcw  diottld  certainly  be  charged  to  operating  expenses. 
F.  EixwooD  Sm 
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No;  capital  account  should  only  be  charged  with  the  excess 
cost  of  new  equipment  over  the  value  on  the  books  of  that 
which  it  replaces.  P.  S.  YotTNG. 

Z  16.  What  percentage  of  the  ^oss  income  of  an  electric 
light  company  should  with  propriety  be  spent  on  analytical  and 
statistical  work  in  order  that  the  business  may  be  tboroaghly 
known  in  each  and  all  of  its  details  rather  than  lumped  in  under 
the  usual  ^neral  headings;  as,  for  instance,  Expenses  up  to  the 
Switchboard,  Distribntion  Expenses,  Management  Expenses,  eto.t 

In  operations  of  small  magnitude  the  manager,  or  operating 
head  of  the  company,  should  be  able  to  subdivide  the  work  into 
the  various  costs,  which  it  is  absohitely  necessary  for  him  to 
know  in  order  to  sell  his  production  at  a  fair  return  on  the  capital. 
In  large  operations,  it  is  absolutely  necessary  to  make  divisions, 
and  from  three  to  five  per  cent  of  the  gross  receipts  might  be 
properly  spent  in  this  work.  James  R.  Shurtz. 

*X  19.  What  is  being  done  toward  obtaining  a  uniform  and 
accurate  system  of  classification  of  accounts? 


•X  20.  What  is  beat,  cheapest  and  most  up-to-date  method  of 
keeping  stores  T 

The  best  method  of  keeping  stores  must  necessarily  be  de- 
termined from  the  size  of  the  store  and  the  requirements.  In 
operations  where  from  ten  to  one  hundred  thousand  dollars'  worth 
of  material  is  kept  in  stock,  accounts  should  be  so  arranged  that 
each  article  delivered  would  be  issued  on  a  small  delivery  card, 
three  by  six  inches.  These  delivery  cards  should  be  assembled 
either  each  day  or  at  the  end  of  a  short  period,  and  at  the  end  of 
the  month  charged  out  at  their  unit  value.  Returns  to  stores  should 
be  taken  care  of  by  iising  the  same  card  made  of  different-col- 
ored cardboard.  A  stock-ledger  ruled  especially  for  this  work 
should  be  adopted,  and.  where  practicable,  the  balance  on  the 
ledger  should  be  verified  at  least  once  in  two  montlis  with  stores 
in  stock.  Stores  should  be  kept  in  such  shape  that  they  are  under 
the  supervision  of  one  man  and  he  be  held  responsible. 

Jambs  R.  Shurtz, 
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A  book  or  card  record,  according  to  individual  preference, 
of  each  class  of  material,  from  which  a  balance  can  be  taken  off 
to  agree  with  the  general  ledger,  is  generally  accepted  as  the 
only  proper  way  to  keep  a  store  account.  P.  S.  You.vg. 

*X  SI.    In  keeping  stoek  ii  it  best  to  givt  each  claji  tl 
uticlet  a  serial  nomber  to  be  used  instead  of  name,  e 
syatenu  used  by  railroads !    Give  reasons. 


bet  in  ad£-      I 


In  some  stores  it  is  found  desirable  to  use  the  number  in  ad£- 
'  ijon  to  articles  used.     A  system  whereby  the  number  is  the  page 
number  of  the  stock  ledger  lends  a  great  deal  of  aid.    The  num- 
ber scheme  should  be  applied  to  the  part  of  the  stores  where  best 
adapted.  James  R.  SHtrnrz. 

X  22.  In  a  lar^  electric  li^ht  company,  is  it  snfficie&t  to 
oarry  the  operating  accounts  and  other  acconnts  forward  month 
by  month  with  simply  the  detailed  items  of  expenses  and  fixed 
charges,  or  does  it  pay  to  carry  also  a  supplementary  analytical 
statement,  developed  nader  the  headings  of  the  Tarioos  major 
fnnetions  governing  the  bnsiness;  as,  for  instance,  Output  ( 
Cutnter  Costs,  Demand  Costs,  Beterre  Capacity  Costs,  etct 


Dtpnt  Q^^^ 
etct    a^H 


In  large  operations  these  results  arc  absolutely  i 
especially  where  the  amount  of  profit  is  small.  If  these  matters 
are  not  cared  for,  it  leads  to  wastefulness  and  noo-attention  of 
operating  managers.  The  operating  department  should  have  at 
as  carlv  a  date  as  possible  after  first  of  eadi  month  sufBcieni 
miormation  to  enable  tfaem  to  become  thoroagfaly  acquainted  with 
their  costs,  and  if  comparisons  can  be  obtained  benefits  c 
cnie  to  the  company.  James  R.  Ss 


ts  ClttS^J^^^J 

e  kilnnRI^^* 


Z  S3.    What  is  the  ratio  in  yoar  plant  between  the  k 
•f  mnpin'TW  peak  load  and  the  kilowatta  of  total  connected  in- 
sttllationst 


In  December.  1905,  41-2  per  cenL 
nwtr-tfarcc  per  cent. 


''::M 


X24 


X— ACCOUNTING  AND  STATISTICS 


X  24.  What  i*  the  load  factor  in  your  plant  on  the  day  of 
maximum  peak  winter  load ;  that  is,  the  ratio  between  kilowatt! 
at  the  time  of  maximum  load  and  average  kilowatts  I 


Fifty  for  24-hour  service. 


R.  N,  Kimball. 


Output  27,672  kilowatt-hours,  average  1153  kilowatts,  peak 
?440  kilowatts.    Load  factor  47.2  per  cent.         C.  W.  Higgins. 


In  December,  1905,  42.5  per  cent. 
Fifty-seven  per  cent. 


L.  L.  Elden. 

Geo.  N.  Tidd, 


2  2S.  Taking  as  a  basis  yonr  maximum  peak  load  in  kilo- 
watts and  yonr  annual  station  output  in  kilowatt-hours,  what  is 
the  equivalent  nnmber  of  hours'  use  per  year  of  your  maximum 
loadt 

Annual  output  6,544,000  kilowatt-hours,  peak  2440,  equiva- 
lent to  2682  hours'  use  or  seven  hours  and  twenty-four  minutes 
per  day,  C.  W.  Higgins. 

Two  thousand  four  hundred  and  twenty-one  hours. 

L.  L.  Elden. 


X  86.  What  is  the  ratio  in  your  plant  between  the  peak  load 
in  kilowatts  on  the  week  of  smallest  average  peak  load  and  the 
week  of  heaviest  average  peak  load;  that  is,  comparing  your  tam- 
mer  and  winter  loads  1 


Smallest  average  peak  1727  kilowatts,  maximum  peak  2440 
kilowatts.    Summer  peak  is  70.7  per  cent  of  winter  peak. 

C.  W.  Higgins. 


Thirty-three  and  a  half  per  cent. 


i 
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Z  27.  What  is  tlie  ratio  in  your  plant  between  the  kilowatt 
honn  during  the  week  of  smallest  station  ontpnt  and  the  week  of 
largest  station  oatpat;  that  is,  comparing  your  summer  and  winter 
loads  f 

In  December,  1905,  44.5  per  cent.  L.  L.  Elden. 

Smallest  week's  output  94,660  kilowatt-hours ;  largest  week's 
output  175.907  kilowatt-hours.  Summer  load  53  per  cent  of  win- 
ter load.  C.  W.  HiGGiNS. 

Forty-one  and  a  half  per  cent.  S.  R,  Incm, 

Z  28.  What  is  the  ratio  in  your  plant  between  the  total 
kilowatts  of  meter  capacity  and  the  total  installation  or  maximnai 
load — eliminating,  of  course,  that  part  of  the  installation  or 
maximum  load  that  is  not  supplied  on  a  meter  basis  T 

Ratio  to  total  installation  81.5  per  cent.  Ratio  to  ma^cimum 
peak  load  192  per  cent.  S.  R.  Inch. 

Z  29.  In  a  plant  with  a  monthly  output  of  200,000  kilowatt- 
hours,  what  percentage  of  this  current  should  be  lost,  inclndin^ 
current  stolen  and  unaccounted  for,  under  the  following  condi- 
tions? 63,800  kilowatt -hours  of  the  above  total  is  the  output, 
measured  on  the  alternating-current  end  of  a  rotary  converter, 
changing  from  2300  volts  alternating  current  to  500  volts  direct 
current.  Primary  voltage,  2300;  secondary  voltage,  110;  700 
induction  meters  of  the  latest  type;  600  T.  R,  W.  commutator-type 
meters;  190  0.  E.  transformers,  ranging  from  6  to  IS  kilowatts;  no 
secondary  or  primary  wire  smaller  than  No.  8,  and  the  copper  as  a 
whole  not  loaded  beyond  its  carrying  capacity;  208  0.  E.  seriei 
street  arcs,  nominal  2000-cp  operated  by  means  of  three  tnb  trans- 
formers; the  output  of  the  rotary  above  mentioned,  for  motors 
exclusively;  no  alternating-current  motors^ 

Twenty-six  per  cent.  A.  T,  Llovd. 

In  the  operation  of  a  plant  of  very  approximately  the  same 
output,  and  with  a  seven-mile,  three-phase  transmission  line,  our 
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total  loss  from  generators  to  consumers,  including  that  due  to 
slow  meters,  theft  of  current,  et  cirtera,  is  approximately  27,5  per 
cent.  S.  R.  Inch. 

Z  30.  What  Ib  the  average  percentage  of  lamps  lost  per  year 
to  lamps  gained  among  the  larger  companies?  In  other  words, 
to  every  100  lamps  connected  how  many  are  disoonaected  t 

The  records  of  this  company  for  the  calendar  year  ending 
December  31,  1905,  indicate  disconnected  lamps  equivalent  to 
63.5  per  cent  of  the  number  of  lamps  added.  The  number  of 
lamps  disconnected  during  this  period  is  exceptional,  and  is  not 
treated  as  the  average  percentage  of  disconnections  to  lamps 
added,  as  included  in  this  disconnected  percentage  are  several 
large  installations  that  were  removed  to  New  Jersey  and  other 
locations.  The  percentage  of  temporary  season  disconnections 
at  Coney  Island  during  this  period  was  in  excess  of  that  for 
connections,  due  to  a  number  of  larger  installations  having  been 
partially  connected  in  the  latter  part  of  1904  for  erection  pur- 
poses. The  average  disconnections  for  the  past  several  years 
is  about  50  per  cent  of  the  lamps  added. 

The  Brooklyn  Edison,  E.  W.  Phillips. 

About  one  lamp  disconnected  to  every  three  added. 

B,  C.  Adams. 

X  31.  In  a  city  with  popnlation  of  70,000  and  no  gas  com- 
petition, what  would  be  considered  good  results  as  to  total  con- 
nected lighting  load  per  capita  expressed  in   16-cp  equivalent? 

Birmingham,  Ala.,  has  1.35  lamps  per  capita. 

BiKMiNGHAM  RaILWAV,  Lt.  AND  PoWER  Co. 

X  32.  What  methods  are  in  use  for  systematically  and  regn> 
larly  ascertaining  the  varions  dlstribntion  losses  ? 

We  meter  the  total  output  of  station,  the  output  of  each 
feeder  and  the  consumption  of  each  customer.  In  this  way  we 
arrive  at  the  total  losses  for  each  circuit ;  the  transformer  and 
meter-shunt  losses  are  readily  secured  and  the  line  losses  can  be 
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X33 


ciosely  approximated.  The  balance  of  the  losses  is  that  due  to 
slow  meters,  theft  of  current,  et  cattera,  and  represents  the  pre- 
ventable loss. 


DISTRaUnON. 


Tile  illustration  will  serve  to  indicate  how  the  various  data 
are  talmlatcd.  S.  R-  Inch. 


X  33.  Where  companies  operate  both  lighting  and  railws? 
departments  from  the  same  central  station,  what  is  the  usual  meth- 
od I)arsaed  in  arriving  at  the  operating  expenses  of  each?  That 
is,  does  each  department  have  its  individual  operating  accounts, 
or  does  one  department  bear  all  the  expenses  and  charge  the  other 
department  by  the  kilowatt-hour  at  the  switchboard  ? 


Wherever  practicable,  items  common  to  both  departments  and 
not  otherwise  separable,  such  as  fuel,  water,  oil,  station  attend- 
ance, el  catera,  should,  I  think,  be  distributed  on  basis  of  recorded 
kilowatt-hours.  Ralph  R.  Laxton. 


t 


p.  S.  Yoni 
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To  determine  operating  expenses  of  lighting  and  railway  de- 
partments, we  charge  direct  to  the  deparunent  concerned  in  so 
far  as  possible,  and  where  impossible  to  do  this,  pro-rate  on  a 
basis  of  kilowatt  station  capacity,  kilowatt-hours,  and  gross  earn- 
ings. T.  H.  T.  &  L.  Co. 

We  divide  all  station  operating  expenses  at  the  end  of  each 
month  between  the  raihvay  and  lighting  accounts  in  proportion  to 
the  kilowatt-hour  output. 

Birmingham  Railway,  Lt.  and  Power  Co. 

When  operating  both  'ighting  and  raihvay  departments  from 
one  station,  the  most  accurate  method  of  accounting  would  con- 
sist of  three  separate  and  distinct  departments;  the  station  or 
manufacturing  department,  the  lighting  department,  and  the  rail- 
way department;  the  station  selling  its  output  to  the  other  two 
by  meter  cost,  cost  at  the  station  includes  all  its  operating  expense, 
taxes,  insurance,  depreciation,  and  a  portion  of  the  office  expense 
and  superintendence.  Herbert  McNulta. 

X  34.  On  a  system  operating  several  water-power  and  steam 
plants,  all  connected  to  the  same  transmission  line,  steam  plants 
being  ran  over  the  peak  load  only,  what  is  the  best  method 
of  arriving  at  the  cost  per  kilowatt-hour  water-power  as  against 
steam?  In  connection  with  this  it  mast  be  borne  in  mind  that 
fires  are  kept  up  under  boilers  of  the  several  steam  plants  for 
emergency  purposes,  and  a  sufficient  number  of  men  kept  on  duty 
continually  to  operate  the  steam  plants  in  case  of  breakdown  any- 
where on  the  line.  There  is  a  oertain  amount  of  fuel  and  labor 
expended,  which  is  ileither  actual  steam  operation  nor  water- 
power,  but  simply  insurance  in  case  of  accident.  In  addition  to 
this,  there  is  certain  attendance  on  transmission  stations  all  along 
the  line,  and  current  may  go  into  these  stations  from  water-power 
or  ateam  aonroes. 

In  our  water-power  stations  we  have  recording  wattmeters 
on  each  generator  panel  of  the  switchboard.  At  the  end  of  the 
month  we  take  the  total  of  what  the  machines  have  done  and 
divide  the  total  cost  of  labor,  maintenance,  et  catera,  by  same. 


k 
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We  do  the  same  in  our  steam-turbine  plant,  and  while  the  cost 
per  kilowatt-hour  is  high  on  account  of  the  small  output  and  large 
coal  consumption,  we  consider  it  the  only  fair  way  to  do. 

United  Elec.  Lt.  Co, 

Any  estimate  can  be  but  approximate.  Estimate  labor  and 
fuel  expended  at  steam  plants  when  not  delivering  current  as 
stand-by  expense.  Deduct  this  cost  from  steam-plant  operating 
expense  and  figure  cost  per  kilowatt-hour  on  each  class  of  power 
service  according  to  output.  Then  to  each  figure  of  kilowan- 
hour  cost  add  the  stand-by  cost  per  kilowatt -hour,  being  the  total 
steam  stand-by  cost  divided  by  the  entire  output  of  all  stations. 
This  wilJ  give  only  an  approximate  comparison  of  costs.  The 
actual  cost  per  kilowatt-hour  for  use  in  making  rates  should  be 
operating  costs  of  all  plants  divided  by  the  total  output. 

Herbert  McNulta. 

About  the  only  way  would  seem  to  be  to  charge  each  station 
with  the  cost  of  operating  it  and  credit  it  with  kilowatt-hours 
output,  then  add  to  the  cost  of  production  by  water  such  amount 
of  steam  expense  and  attendance  as  would  be  charged  if  you 
were  maintaining  only.  Steam  plants  should  be  credited  with 
amounts  thus  added  to  water-power  cost.  Substation  and  line 
expenses  could  then  be  distributed  between  steam  and  water  on 
basis  of  recorded  kilowatt-hours  developed  by  ■each. 

Ralph  R.  Laxton. 

X  35.  What  is  considered  the  maximum  percental  of  oper- 
ating expenses  to  income  at  which  a  medium-sized  electric  light 
plant  can  show  a  fair  return  on  the  investment? 

X  36.  Give  good  form  for  meter  cards  and  customers'  index, 
for  ase  in  small  stations. 

We  have  found  the  cards  illustrated  below  very  useful  and 
think  they  may  be  of  benefit  to  some  other  members  of  the  asso- 
ciation. 

These  cards  are  particularly  adapted  for  the  smaller  stations. 
The  meter  card  is  taken  from  the  cabinet  and  placed  in  a  card 
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holder  and  used  by  the  meter  reader.    It  is  then  placed  in  the 
file  from  which  the  bills  are  made.     The  other  card  is  the  cus- 


Customer's  Index  Card 
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Meter  Readeh's  Card 

tomers'  index  and  can  be  used  as  a  general  information  bureau. 
L.  E,  Watson. 
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Y  1.  What  are  managers  in  small  towns  doing  to  compete 
with  the  gasolene  proposition  T 

We  have  strong  gasolene  competition,  our  town  being  the 
home  town  of  the  American  Gas  Machine  Company.  We  keep 
talking  to  the  public  about  gasolene  danger,  odor,  dust,  incon- 
venience, et  c(rlera,  but  the  very  low  cost  of  gasolene  tight  im- 
presses them  more  than  do  the  drawbacks  of  the  light. 

LuDwic  Kemper. 


Use  Nemst  lamps. 


C.  K.  MUNNS. 


In  small  towns,  perhaps  more  than  in  large  ones,  one  sees 
the  bad  use  of  incandescent  lighting.  It  is  not  at  all  unusual  to 
see  a  row  of  bare  lamps  hung  over  the  counter  on  each  side  of 
the  store,  which  furnishes  the  entire  illumination.  Many  towns 
are  now  waking  up  to  the  fact  that  simply  to  put  so  much  light 
in  a  store  or  room  is  not  sufficient  and  that  the  customers  are  pay- 
ing, hot  so  much  per  kilo  watt -hour,  but  really  for  illumination. 
In  order,  therefore,  to  compete  with  gasolene,  such  electric  tight 
companies  are  paying  especial  attention  to  illumination,  so  as  to 
give  the  customer  the  best  possible  service  for  the  money. 

Van  Rensselaer  Lansingh, 

By  advertising,  showing  the  danger  and  disadvantage  of 
gasolene.  We  recently  had  some  gasolene  competition  and  suc- 
cessfully got  it  out  of  the  way  by  advertising  in  the  newspapers, 
inserting  clippings  of  gasolene  explosions  in  different  parts  of 
the  country,  sending  out  pamphlets  describing  explosions,  calling 
attention  to  the  bad  smell  which  always  comes  from  the  use  of 
gasolene  for  lamps  and  the  necessary  attention  any  gasolene  plant 
requires.  P.  L,  Utley. 

*Y  2.  How  small  a  town  will  justify  the  building  of  tn 
eleotrio  light  plant! 

We  have  only  a  loo-kw  outfit,  which  has  never  run  over- 
loaded.   We  have  been  in  business  for  seventeen  years,  net  divi- 


Y  3  Y— MANAGEMENT  439 

dends  for  that  time  averaging  after  all  expenses,  renewals  of 
equipment,  and  expenditures  for  new  machinery,  10  per  cent  per 
year.  Town  is  wired  for  about  4000  i6-cp  equivalents.  Inhabi- 
tants, 3000.  Frank  Beckwith. 

In  the  installation  of  electric  light  plants,  not  so  much  de- 
pends on  the  size  of  the  town,  as  on  the  character  of  the  dwell- 
ings and  the  possibilities  of  supplying  power  and  current  to  manu- 
facturers. We  have  had  successful  operations  in  first-class  resi- 
dent towns  of  some  2000  population  and  upward.  In  another 
location  where  the  town  was  situated  twenty-five  miles  from 
a  city  of  any  size  and  the  community  was  dependent  on  farming 
districts,  which  had  a  population  of  over  5500  people,  the  plant 
would  not  earn  a  very  large  return  on  the  capital. 

James  R.  Shurtz. 

T  3.  What  conditions  should  be  taken  into  account  in  de* 
termining  if  a  day  load  would  pay  in  towns  of  from  2000  to 
lOyOOO  population?  Also,  what  conditions  should  govern  the  price 
of  current  for  power  to  be  sold  to  several  large  consumers  in  Qrder 
to  assist  day  load? 

A  day  load  in  a  town  of  from  2000  to  10,000  population 
would  depend  entirely  upon  the  amount  of  power  load  obtain- 
able. 

The  price  to  be  charged  for  day-load  service  would  depend 
upon  the  cost  of  producing  the  extra  current  and  rates  could  not 
be  materially  lowered  in  case  the  output  were  so  small  that  the 
additional  cost  of  a  day  shift  of  attendants  would  constitute  a 
heavy  percentage  of  total  cost  of  production. 

James  R.  Shurtz. 

The  amount  of  power  business  available.  The  price  of  cur- 
rent should  be  governed  entirely  by  the  character  of  the  load  and 
the  generating  costs.  Geo.  N.  Tidd. 

The  net  cost  of  carrying  day  load  including  interest  on  dupli- 
cate apparatus  necessary  to  insure  continued  service,  and  the 
probable  amount  of  power  business  to  be  had. 
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Large  customers  will  have  to  be  taken  at  a  rate  that  will  jus- 
tify them  iu  discontinuing  their  existing  arrangements  for  power, 
but  should  not  be  given  a  rate  that  does  not  show  a  profit.  Other- 
wise, they  will  become  burdensome  when  the  opportunity  offers 
to  load  your  plant  with  smaller  customers  at  a  living  rate.  You 
have  also  to  reckon  with  the  tendency  of  large-users  of  power 
to  honestly  underestimate  the  cost  of  maintaining  and  operating 
iheir  own  plants.  Ralph  R.  Laxton. 

Y  4.  On  what  sized  plants  in  cities  of  from  2000  to  10,000 
is  it  better  to  install  meters  in  preference  to  flat  rates  t 

Install  meters.  Flat  rates  are  not  known  to  good  business 
methods:  it's  guesswork,  therefore  could  not  be  just  to  either 
the  customer  or  the  lighting  company.  A  meter  is  a  device  or 
means  for  weighing  or  measuring  the  goods  or  product  of  your 
plant.  All  manufacturing  concerns  pay  especial  attention  to 
the  amount  given  for  a  fixed  value.  Try  tt;  whether  the  town 
be  small  or  large,  it  will  pay,  W.  W,  Fuller. 

Have  both  flat  and  meter  rate.  Work  the  meter  rate,  but  if 
your  customer  says  "I  don't  know  anything  about  how  much  light 
I  can  get  for  a  kilowatt-hour,"  refer  to  j-our  flat  rate  and  say 
"Wire  up  and  try  a  meter.  If  you  think  it  is  too  high,  I  will 
run  the  hghts  in  this  room  for  (having  figured  it  out)  so  many 
dollars  per  month."    It  catches  'em.  L.  W.  Greene. 


See 


to  W  7. 


LxrowiG  Kemper. 


On  any  size  contemplated.    No  plant  too  small  for  meters, 
Frank  Beckwith. 

(Practically  concurrent  opinions  expressed  by  ,\lex.  J. 
Campbell,  F.  C.  S.,  Malben  Electric  Co.,  James  R.  Shurte, 
F.  Ellwood  Smith,  A.  O.  Fretz.) 


1 


Meters  are  generally  desirable  in  all  plants  regardless  of  size 
of  town.  Start  right  and  when  you  reach  the  point  where  a  day 
load  is  to  be  had,  you  will  not  be  troubled  by  twelve-hour  fiat-rate 
customers  who  negligently  burn  lights  all  day. 

Ralph  R.  L-\x« 
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Y  S.  Shonld  the  management  of  an  electric  light  company 
be  conducted  with  the  same  economy  that  it  should  inBiat  upon  in 
every  other  department,  or  should  it  be  conducted  on  the  lines 
that  will  give  the  greatest  use  of  current  by  the  community, 
minimum  average  price,  maximum  gross  and  net  earnings  and 
highest  general  efficiency,  practically  without  regard  to  the  specific 
oosts  of  management,  except  that  they  produce  the  results  sug- 
geited? 

The  management  should  he  along  the  lines  of  greatest  output, 
reasonable  price,  maximum  earnings  and  highest  efficiency.  Un- 
less a  corporation  pursue  an  enlightened,  progressive  course,  it 
will  gradually  become  unpopular  with  the  public,  and  detrimental 
after  results  may  be  anticipated.  J.  J.  Cagney. 

The  management  of  an  electric  light  company  should  be 
conducted  on  the  lines  of  giving  the  greatest  use  of  current  at 
as  low  rate  as  will  return  a  fair  amount  on  the  capital,  as  the 
tendency  of  the  age  is  to  consume  more  current  per  capita  each 
year.  The  cost  of  management,  in  order  to  get  these  results, 
should  not  be  allowed  to  run  away  with  itself. 

Jamks  R.  Shuhtz. 

Work  for  the  highest  general  efficiency.  This  is  economy, 
even  if  it  increases  expenses.  Ralph  R,  Laxton. 

Y  6.  In  small  companies,  where  the  station  and  line  force 
consists  of  not  more  than  ten  or  twelve  men  all  told,  is  it  advis- 
able to  attempt  any  rotation  of  duties  for  the  employees,  in  order 
to  familiarize  them  with  one  another's  work,  as  a  precautionary 
measure  in  case  of  emergency  ? 

Yes.  In  these  times  of  intense  commercialism  the  man  who 
has  but  one  idea  and  little  or  no  ambition  to  rise  is  generally  a 
poor  investment.  Stay  with  the  man  who  gladly  gives  a  hand  in 
any  department  of  the  work.  J.  H.  Enricht. 

It  is  very  advisable  so  to  arrange  work  that  at  least  two  men 
are  competent  to  handle  each  class  of  work  or  department,  and 
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the  more  men  fitted  to  take  charge  of  any  particular  line  of  work, 
the  better.  Alex.  J.  Campbell. 

I  think  that  in  plants  of  any  size  it  is  advisable  to  have  your 
organization  carried  out  on  the  lines  of  having  men  familiarize 
themselves  with  one  another's  work,  so  that  in  case  of  emergency 
die  work  may  be  carried  on  with  more  intelligence. 

F.  C.  S.,  Malden  Electric  Co. 


Some  attention  should  be  given  to  the  organization  of  a  small 
force  of  ten  or  twelve  men,  so  that  in  case  of  emergencies  em- 
ployees will  be  so  trained  that  they  will  be  interchangeable  in 
different  positions.  James  R.  Shurtz. 

I  have  found  it  of  benefit  to  do  so.  A.  O.  Fretz. 


Not  advisable  to  attempt  rotation  of  duties,  as  each  class  of 
work  requires  long  service  to  become  proficient,  and  a  man  with 

only  a  slight  acquaintance  with  the  duties  of  another  might  make 
serious  or  fatal  mistakes.  C.  W.  Higgins. 

No ;  the  benefits  gained  would  be  offset  by  increase  in  main- 
tenance cost  of  plant,  and  the  chances  are  that  your  service  would 
be  ruined  in  the  attempt.  However,  a  school  intended  to  accom- 
plish the  same  end  or  result  could  do  no  harm. 

W.  W.  Fuller. 

Under  such  circumstances,  employees  should  be  worked  in 
rotation,  at  least  to  such  an  extent  as  to  familiarize  them  with 
each  other's  duties,  this  being  done,  if  possible,  in  pairs.  More 
efficient  operation  might  be  obtained  by  their  not  usually  working 
in  rotation,  but  they  should  work  in  rotation  sufficiently  to  meet 
an  emergency  call.  W.  H.  Gardiner^  Jr. 

Yes.  In  addition  to  the  insurance  value  of  such  an  arrange- 
ment, it  will  generally  be  fotnid  that  a  well-rounded  man  is  better 
than  a  specialist.  Ralph  R.  Laxton. 
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*T  7.  Would  it  be  advantageous  to  establish  free  night 
schools  for  the  employees  in  the  manufacturing  and  distribution 
departments,  to  furnish  a  course  of  instruction  pertaining  to  these 
departments  1 

Yes,  without  a  doubt.  W.  W.  Fuller. 

I  think  it  a  good  idea  for  a  company  of  any  size  to  furnish 
a  club-room  or  to  help  maintain  a  club-room  for  the  employees, 
wherein  they  can  meet  and  have  discussions ;  also  obtain  books 
and  supply  them  with  the  leading  technical  papers  covering  the 
business  that  would  he  of  value  to  promote  the  general  efficiency 
of  the  employees.  F.  C.  S.,  Malden  Electric  Co. 

Apart  from  purely  routine  manual  work,  the  employees  who 
know  the  most  about  their  work  are  the  most  efficient.  Night 
schools  and  vohmtary  night  work,  in  which  the  heads  of  depart- 
ments participate,  are  conducive  to  the  development  and  support 
of  individual  effort,  emulation  and  improvement,  which  will  react 
to  the  benefit  of  the  service.  \V.  H.  Gardiner,  Jr. 

Y  8.  Should  either  the  operating  or  commercial  depart- 
ments of  an  electric  company  desirous  of  increasing  its  motor 
business  have  all  consumers'  apparatus,  shafting  and  machinery 
inspected  and  tested  periodically  by  an  expert  so  as  to  reduce 
waste,  and  in  this  manner  get  in  closer  touch  with  consumers  and 
insure  their  continued  patronage  ? 

Yes,  apparatus  should  be  tested  when  there  is  any  reason 
to  believe  that  the  machinery  is  not  operating  at  maximum  ef- 
ficiency and  customer  shown  how  changes  may  be  made  to 
increase  economy  in  current  consumption. 

C.  D.  W.,  N.  Y.  Ed.  Co. 

I   think  it  well   for  the  operating  department  to  have  all 

customers'  apparatus,  up  to  a  certain  point,  tabulated  on  a  card 
system,  so  as  to  give  them  intelligent  assistance  at  once  in  case 
of  trouble  of  any  nature;  the  more  you  can  help  a  customer  out 
of  difficulties,  in  emergencies,  in  case  of  breakdown  or  otherwise. 
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the  better  impression  you  have  made,  and  this  will  tend  to  insare 
continued  patronage.  F.  C.  S.,  Malden  Electric  Ca 

To  install  a  motor  properly,  some  attention  should  be  given 
to  the  customer's  apparatus,  in  order  that  after  the  motor  is 
installed  he  may  get  satisfactory  results.  This  will  satisfy  the 
customer  and  you  are  in  a  position  to  compare  the  co^s^ln1pt!on 
with  other  locations  and  take  on  more  business.  I  do  not  think 
periodical  tests  would  be  desirable  after  the  first  inspection. 

James  R.  Shurtz. 

Yes.  Any  reasonable  expenditure  that  the  company  can 
make  to  convince  a  customer  that  the  company  is  working  lo 
render  the  best  service  at  the  least  cost  to  the  customer,  is 
advisable,  W.  H,  Gardiner,  Jr. 

(Practically  concurrent  opinions  expressed  by  P.  L.  Utlev, 
Ralph  R.  Laxton,  P.  S.  Young.) 

*Y  9.  Is  it  not  desirable  to  have  application  and  complaint 
departments  as  part  of  the  commercial  department,  or  handled  b; 
men  trained  in  the  commercial  department,  because  of  their  ft- 
miliarity  in  dealing  with  the  pnblic? 

Application  department  should  form  a  part  of  commercial 
department.  No  up-to-date  corporation  should  countenance  any 
department  designated  a  "complaint  department,"  as  its  presence 
would  be  an  admission  that  you  had  so  many  complaints  that 
you  established  a  special  department  to  handle  same.  See  that 
your  operating  departments  are  in  such  a  state  of  efficiency  that 
complaints  are  a  minimum.  J.  J.  Cacnev. 

It  is  desirable  to  have  the  complaint  and  commercial  depart- 
ments acquainted  with  as  many  peculiarities  of  the  distribution 
department  as  possible,  in  order  to  allow  them  to  satisfy  the 
public  and  be  able  to  give  satisfactory  answers  to  applicants  and 
complaint  work.  James  R.  Shurtz. 

It  certainly  is  desirable  lo  have  application  and  complaint 

department  as  part  of  the  commercial  department.     The  men 
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for  complaint  work  should  be  trained  especially  for  this,  and 
should  be  of  such  good  address  that  they  can  meet  people  in  all 
grades  of  society  upon  an  equal  footing. 

W.  R.  B.,  N.  Y.  Ed.  Co. 

Yes ;  the  commercial  department  should  really  have  charge  of 
all  matters  directly  pertaining  to  the  public. 

W.  H.  Gardiner,  Jr. 

Yes,  maintaining  always  a  thorough  sympathy  and  under- 
standing between  this  and  the  operative  department. 

Ralph  R.  Laxton. 

*T  10.  What  method  should  be  used  with  consumers  who  are 
ehronic  kickers — ^people  who  come  to  the  office  every  month  with 
a  complaint? 

Complaints  from  chronic  kickers  are  likely  to  cause  one  to 
lose  one's  temper.  Take  it  easy  and  let  the  kicker  run  down, 
which  he  will  usually  do  after  abusing  you  through  the  company. 
Be  an  **oyster."  Same  when  office  knows  nothing  about  the  cir- 
cumstances. Then  find  out  where  you  are  "at"  in  regard  to  the 
correctness  of  the  meter.  If  right,  you  are  prepared  to  handle 
the  case  as  the  personal  equation  seems  to  dictate.  Sometimes  I 
have  found  it  very  advantageous  to  wade  right  into  a  bad  kicker 
and  shut  him  up.  But  it  has  a  bad  effect,  as  he  always  claims  to 
have  been  gentlemanly,  and  one  may  get  fired  for  it. 

Frank  Beckwith. 

Try  to  convince  them,  be  very  patient  with  them,  and  if  all 
that  fails,  suggest  to  them  that  they  discontinue  using  light. 
It  is  better  to  be  without  chronic  kickers,  because  they  can  do  a 
lot  of  harm.  Usually,  however,  a  suggestion  of  discontinuing 
the  use  of  light  quiets  them  down  for  awhile.  Be  sure,  however, 
that  your  bills  are  right.  Ludwig  Kemper. 

Catalogue  their  names  and  successive  complaints,  do  all  you 
can  to  reconcile  them,  and  if  they  remain  unreasonable  adhere 
strictly  to  terms  of  your  contract,  after  pointing  out  that  you 
have  exhausted  all  efforts  to  satisfy.  J.  J.  Cagney. 
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The  chronic  kicker  is  somewhat  imaginary  and  should  not 
trouble  a  properly  organized  company.  By  taking  every  complaint 
seriously  and  giving  it  prompt  attention,  a  chronic  kicker  will  soon 
disappear.  Htunan  nature  has  to  be  dealt  with — each  case  on 
its  own  particular  lines.  James  R.  Shurtz. 

Grin  and  bear  it ;  the  former  internally,  the  latter  externally. 

Warren  Partridge. 

Frankly  tell  the  customer  that  repeated  investigation  proves 
no  error  and  unless  there  appears  to  be  some  decided  ground  for 
complaint  you  consider  the  account  correct  as  rendered.  This 
should  not  be  done,  however,  unless  you  are  absolutely  sure  of 
your  facts.  W.  R.  B.,  N.  Y.  Ed.  Ca 

Investigate  their  complaint  each  time  and  endeavor,  if  pos- 
sible, to  reduce  their  consumption  of  current  by  suggesting  rear- 
rangement of  lamps,  shades  or  other  conditions,  which  can  be 
readily  determined  by  a  good  complaint  man  on  the  premises. 

Geo.  N.  Tidd. 

It  is  fatal  to  allow  a  chronic  kicker  to  think  that  you  consider 
him  a  chronic  kicker.  If  each  time  he  is  treated  as  though  his 
complaint  might  have  some  foundation  in  fact,  but  upon  consid- 
eration has  not,  and  this  later  is  proven  to  him  insofar  as  pos- 
sible, he  may  get  tired  of  making  a  fool  of  himself.  Otherwise, 
he  will  merely  think  he  has  additional  cause  for  complaint  in 
not  receiving  proper  attention.  W.  H.  Gardiner,  Jr. 

The  manager  or  superintendent  should  take  an  active  part  in 
the  handling  of  complaints. 

The  public  generally  likes  to  reach  the  "boss"  direct.  He 
should  have  referred  to  him  complaints  with  which  the  office 
force  is  unfamiliar  and  should  personally  meet  the  kickers  and 
see  that  they  get  a  "square  deal."  If  the  customer  is  not  utterly 
beyond  redemption,  an  honest  man  doing  his  best  will  eventually 
win  his  sympathy  and  make  him  a  friend. 

Personal  experience  has  taught  me  that  this  method  is 
infinitely  better  than  a  system  of  handling  complaints  by  proxy. 

Ralph  R.  Laxton. 
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They  should  be  given  the  same  courteous  treatment  as  every 
other  consumer.  A  little  special  attention  will  probably  take 
them  out  of  the  class  mentioned.  P.  S.  Young. 

Patience  and  courtesy.  H.  A.  Strauss. 

^^T  11.  When  the  office  force  at  the  complaint  desk  knows 
nothing  about  the  circumstances,  what  is  the  best  and  most  satis- 
factory way  of  handling  complaints  in  regard  to  high  bills? 

(i)  Compare  bill  with  previous  month,  which  should  have 
been  done  before  bill  was  delivered. 

(2)  Compare  with  same  month  for  year  previous. 

(3)  Order  meter  reread. 

(4)  Order  meter  read  to  get  amount  used  in  twenty- four 
hours  and  from  this  compute  monthly  bill  for  comparison. 

(5)  Order  meter  tested. 

(6)  Adjust  complaint  in  accordance  with  the  data  derived 
as  above.  F.  M.  Vander  Voort. 

(i)  The  customer  should  be  treated  with  the  utmost  cour- 
tesy. 

(2)  Customer's  complaint  should  be  taken  down  and  he 
should  be  advised  that  the  entire  matter  will  be  investigated  care- 
fully, and  upon  completion  of  the  same  that  a  reply  in  detail  will 
be  sent.  W.  R.  B.,  N.  Y.  Ed.  Co. 

See  answer  to  Y  10.  Ralph  R.  Laxton. 

The  party  to  whom  the  bills  are  paid  should  be  competent  to 
handle  complaints  of  this  nature,  otherwise  it  should  be  referred 
to  the  manager.  There  is  nothing  more  important  than  to  handle 
this  line  of  work  properly  J.  H.  Enright. 

*T  12.  What  is  being  done  to  convince  people  of  the  com- 
pany's proper  relation  to  the  public?  Will  publicity  be  of  advan- 
tage in  this  connection,  and  what  will  be  of  the  gpreatest  value  in 
oonvincing  the  public  that  they  are  getting  full  value  for  what 
they  are  paying? 

Best  known  method  would  appear  to  be  the  dissemination 
of  literature  in  the  form  of  a  monthly  bulletin  through  which 
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medium  much  of  the  prejudiced  misinformation  emanating  t 
sources  of  malice  could  be  removed  from  the  public  mind.  Pub- 
licity, in  conjunction  with  tactful,  courteous  treatment  of  con- 
sumers, is  certainly  the  only  means  of  achieving  the  desired  re- 
sult. Again,  by  drawing  comparisons  between  rates  obtaining 
elsewhere,  and,  generally  speaking,  putting  "above  board"  all 
intercourse  with  the  public,  the  controlling  element  will  grad- 
ually but  surely  become  satisfied  that  it  is  getting  its  money's 
worth.  J.  J.  Cagnev. 

A  literature  campaign  should  be  established  in  communities 
that  are  large  enough  to  support  same.  Bureaus  that  distrihuie 
matter  touching  on  this  subject  to  smaller  companies  at  a  nominal 
cost  are  in  operation  in  large  cities.  James  R.  Shubtz. 

See  answer  to  Y  lo.  Ralph  R.  Laxton. 

It  is  essential  that  public-service  corporations  maintain 
proper  relations  with  ibe  public,  and  important  that  the  public  be 
shown  the  good  faith  of  the  company  in  all  its  transactions.  The 
establishment  and  maintenance  of  cordial  relations  with  all  cus- 
tomers through  a  broad-minded  policy  of  business  conduct  will 
go  far  toward  convincing  the  people  generally  of  the  company's 
good  will  and  fair  treatment.  Publicity,  however,  may  be  used 
10  decided  advantage  in  announcing  broad  policies  and  bringing 
to  the  attention  of  the  public  at  intervals,  and  in  a  forceful  man- 
ner, information  bearing  upon  the  relations  of  the  company  and 
the  public.  No  amount  of  publicity,  however,  will  successfully 
counteract  the  effect  on  the  public  resulting  from  unreasonable- 
minded  policies  or  unsatisfactory  service. 

The  Brooklyn  Edison,  W.  W.  Freeman. 

Nothing  will  be  so  helpful  in  impressing  upon  the  public  the 
desire  of  the  company  lo  maintain  a  friendly  attitude  as  the 
demeanor  and  the  bearing  of  the  individuals  who  come  in  con- 
tact with  the  people.  Publicity  is  of  course  advisable,  but  if  the 
action  of  the  employees  and  representatives  of  the  company  does 
not  conform  to  the  advertised  policy,  the  public  will  feel  that  the 
announced  policy  is  a  subterfuge  and  is  not  lo  be  carried  out. 
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This  answer,  of  course,  presumes  that  the  company  is  delivering 
tlie  best  service  possible  to  the  community,  but  the  former  is 
necessary  quite  as  much  as  the  latter.    C,  A,  L.,  N,  Y,  Ed.  Co. 

An  able  commercial  department  with  first-rate  district  rep- 
resentatives is  the  best  means  of  accomplishing  this  end, 

W,  H.  Gardiner,  Jr. 

See  to  it  that  every  employee  treats  the  public  in  a  fair  way. 
Educate  the  public  as  much  as  possible,  but  start  by  educating 
the  newspapers,  give  them  all  the  information  with  good  business 
judgment.  A  small  news  item  once  in  a  while  will  be  appre- 
ciated by  the  editor  and  he  will  be  inclined  to  be  your  friend. 

LuDwiG  Kemper. 

Give  them  all  they  can  stand  in  the  way  of  pubhcity  about 
your  meters  of  all  kinds  and  prove  to  them  that  you  are  abso- 
lutely honest  in  the  matter,  H.  E,  Ryder. 

*Y  13.  Has  the  granting  of  a  percentage  of  their  gross  earn- 
ings by  many  companies  thronghont  the  ootmtry  to  theic  re- 
spective cities  had  a  tendency  to  snbdne  mimioipal  ownership 
agitation  T 

Yes ;  the  practice  where  employed  has  had  a  most  soothing 
effect,  for  it  is  well  known  that  such  percentages  generally  far 
exceed  any  piofits,  seldom  if  ever  realized,  from  municipal  opera- 
tion. J.  J.  Cagney. 


I  do  not  think  that  the  granting  of  percentage  of  gross  earn- 
ings has  had  a  great  amount  of  eiTect  on  the  subduing  of  mu- 
nicipal ownership  agitation.  At  this  time  there  is  a  wave  passing 
over  the  country.  The  most  effective  plan  of  combating  this  is 
reducing  the  price  charged  cities  for  municipal  lighting,  so  that 
there  is  not  an  unfair  comparison  between  municipal  operation 
of  plant  and  private  corporations.  James  R.  Shurtz. 

Yes,  but  this  policy  is  open  to  grave  question. 

W.  H.  Gardiner.  Jr. 
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*T  14.     What  is  the  proper  basis  for  taxation  and  how  i 
it  be  reckoned  ?    What  is  the  practice  in  year  company  and  state, 
and  if  inequitable,  why  is  it  so  ? 

The  proper  basis  for  taxation  should  be  the  assessing  of 
each  class  of  property  at  its  full  value.  This  should  have  a 
tendency  to  reduce  tlie  tax  rate.  The  practice  in  New  Jersey 
is  to  tax  the  gross  receipts  two  per  cent,  and  physical  property 
is  taxed  by  local  assessors,  the  percentage  of  values  varying  in 
different  locations.  The  method  would  be  equitable  if  all  physical 
property  were  assessed  at  its  true  value.  The  two  per  cent  tax 
on  gross  receipts  is  now  divided  among  the  municipalities  in  ac- 
cordance with  the  total  length  of  street  occupation,  of  either  gas, 
electric  or  railway  lines.  It  should  be  divided  on  two  per  cent 
of  the  actnal  receipts  in  every  municipality, 

James  R.  Shurtz. 

Y  15.  Under  what  circnmstances  do  you  consider  small  two- 
■tory  residence*  as  desirable  cnBtomera? 

The  greater  part  of  our  business  is  with  occupants  of  small 
two-story  houses.  This  class  of  customer  usually  comes  on  at 
peak  of  load,  but  to  compensate  this  we  charge  twenty  cents  per 
kilowatt-hour  with  no  discount  for  prompt  payment.  Minimum 
rate  of  $i.oo  per  month  whether  meter  records  that  amount  or  not. 
We  have  found  this  class  of  business  satisfactory. 

Frank  BECKwrra, 

If  the  rates  take  into  account  the  number  of  hours'  use  of  the 
maximum,  and  if  a  guaranteed  minimum  is  required,  small  two- 
story  residences  should  always  be  desirable  customers ;  with  the 
possibilities  of  introducing  heating  appliances,  this  class  of  busi- 
ness will  undoubtedly  pay  much  better  in  the  future, 

B,  J.  Denm^ 

We  want  as  many  of  them  as  we  can  get. 

LuDWiG  Keufer. 


I  believe  it  desirable  for  an  electric  light  company  to  axld,  a 
far  as  [wssible,  small  customers  to  their  load,  but  i) 


■IFER.  <| 

ipany  to  axld,  as      i 
order  t^^^^H 

Jl 
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such  customers  it  is  necessary  to  give  them  the  best  service  for 
a  minimum  cost,  as  otherwise  they  would  surely  use  gas.  For 
example,  in  Flatbush,  Brooklyn,  N.  Y.,  practically  all  fwo*family 
houses,  as  well  as  small  single  houses,  are  using  gas ;  the  houses 
not  even  being  wired  for  electricity.  If  the  customer  or  tenant 
could  be  convinced  that  electricity  could  be  furnished  for  any- 
where near  the  same  cost,  a  large  number  of  customers  couM 
be  secured.  With  the  present  wasteful  method  of  using  electric 
light,  however,  this  is  impossible,  and  it  means  that  we  must 
educate  the  customer  up  to  the  knowledge  that  electricity  can 
be  used  more  cheaply  and  economically  by  means  of  proper  illu- 
minating engineering.  Van  Renssel.^er  Lansingh. 

Every  store  or  house,  no  matter  what  the  size,  should  be 
considered  a  desirable  customer.  Of  course  the  larger  the  cus- 
tomer, the  better  the  management  would  appreciate  such  an  instal- 
lation, yet  the  small  customer  should  not  be  overlooked,  and  he 
should  be  sought  quite  as  much  as  the  large  customer. 

C.  A.  L.,  N.  Y.  Ed.  Co. 

Under  practically  all  circumstances  surrounding  the  central- 
station  business  to-day.  The  average  citizen  is  generally  a 
desirable  cuslomer.  Ralph  R.  Laxton. 

Y  16.  What  has  been  the  best  plan  for  oloaing  down  isolated 
plants  in  lai^  cities  where  steam  is  required  to  heat  buildings  1 

If  there  is  a  district-heating  system  in  operation  it  aids  very 
materially  in  closing  down  isolated  plants  in  large  cities  where 
heat  is  required,  B,  J.  Denman. 

T  17.  Supposing  a  competing  company  establiahes  a  supply 
syBtem  generally  through  your  territory,  what  is  the  beat  policy  to 
pursue  in  handling  your  existing  business  and  the  competition 
generally  I 

Unless  the  competing  company  divides  the  territory  with  the 
existing  company,  it  would  be  a  short  time  before  the  two  com- 
panies were  operating  as  one.     The  policy  of  handling  existing 
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business  can  be  determined  only  on  what  the  competitor's  plan  is. 
You  naturally  have  to  follow  the  competitor's  lead. 

James  R,  Shurtz. 

Give  the  best  service  possible,  and  in  every  case  be  a  little 
ahead  of  the  other  fellow.  C.  A.  L.,  N.  Y.  Ed.  Co. 

"Square  deal"  again,  and  "trouble  huntingr"  whenever  trouble 
is  reported  or  suspected,  with  a  view  to  eliminating  the  trouble. 
Keat  the  other  fellow  in  service  if  you  can;  avoid  cut-throat  poli- 
cies, and.  if  he  will  allow  it,  be  on  good,  terms  with  your  com- 
petitor. The  other  fellow  may  be  honest  and  yet  be  guilty  of 
following  the  same  business  in  the  same  town  with  you. 

R-ALra  R,  Laxton. 

T  18.  Is  it  good  policy  to  rather  enconrage  instaUatioo  of 
a  Tcr;  limited  amount  of  gas  in  electrically-lighted  stor«, 
oborches.  etc.,  giving  consumer  a  chance  in  event  of  failure  of  part 
or  oil  lights  at  a  critical  time^ 

It  is  not  good  policy  to  encourage  installations  of  gas  to  be 
nsed  in  event  of  failure  of  current,  as  this  would  indicate  the  possi- 
bility of  such  failure,  and  reliability'  of  service  is  one  of  the  prime 
requisites  for  securing  business.  It  might  be  policy  to  encourage 
tiie  use  of  gas  in  factories  where  the  lighting  load  is  strictly  peak 
business  and  is  not  profitable  unless  a  minimum  bill  is  required. 
This  usually  makes  the  cost  prohibitive  during  the  summer 
months,  and  imlcss  a  minimum  is  required  this  business  is  not 
profitable.  B.  J.  Denmax. 

Yes,  but  do  it  in  sudi  a  way  as  not  to  point  out  the  reasons, 
tinless  necess»r>-.     It's  a  good  plan  to  suggest  a  combination  fix- 
ture or  bracket  at  a  certain  place  as  being  more  convenient  or 
artistic  in  effect.     There  are  a  great  many  ways  of  doing  it 
\V.  W.  FutJ.ER. 

Yes.  Have  seen  the  time  when  I  would  have  been  more 
than  gratified  to  know  thai  customers  had  gas, 

Ralph  R.  Lj\xtok. 
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Yes.  P.  L.  Utley. 

Y  19.  How  can  a  company  protect  itself  from  loss  in  cbh 
of  the  death  or  failure  of  the  free-sig^n  customer? 

Can  not  protect  yourselves  absolutely  in  all  cases,  and  would 
be  necessary  to  make  your  average  high  enough  to  figure  on 
certain  amount  of  loss  in  such  case.  Geo.  N,  Tidd. 

Use  universal  letter-changeable  signs. 

Dudley  Farrand. 

T  20.    What  is  the  best  method  of  pajring  soliciton ! 

We  have  employed  solicitors  on  a  combined  salary  and  com- 
mission basis.  They  would  get  customers,  but  promise  them 
more  than  they  should.  Often  the  solicitor  left  town  (we  can  not 
employ  one  the  year  around)  and  we  would  get  into  trouble  by 
not  being  able  to  comply  with  the  solicitor's  promises.  We  now 
allow  a  commission  on  the  first  four  months'  bills  (maximum 
total  commission  paid  $3.00)  of  every  new  customer  who  is  se- 
cured by  our  bookkeeper,  superintendent  or  electrician.  This 
works  well  in  our  town  (6000  inhabitants).  We  get  the  customer, 
and  our  employees  increase  their  wages.  They  do  not  promise 
too  much,  because  if  they  do  so,  the  customer  will  probably  quit 
being  a  customer  and  the  employee  will  lose  part  of  his  commis- 
sion. Furthermore,  the  people  have  more  confidence  in  the  state- 
ments of  our  regular  employees  than  those  of  a  temporary  solici- 
tor. Our  employees,  after  practically  convincing  a  prospective 
customer,  turn  them  over  to  the  manager,  who  closes  the  deal. 
LuDwiG  Kemper. 

A  stated  salary,  and  in  some  cases  commission  on  total  sales; 
especially  small  appliances.  James  R.  Shurtz, 

Pay  solicitors  on  the  basis  of  net  increase  in  revenue  secured. 

R.  N.  Kimball, 


By  both  a  commission  and  salary. 
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The  policy  of  this  company  is  to  employ  solicitors  on  a  salary 
and  commission  basis.  We  pay  a  nominal  weekly  salary  with 
incidental  expenses,  and  allow  a  commission  of  two  per  cent  per 
]6-cp  lamp  in  excess  of  750  i6-cp  equivalents  obtained  per 
month  for  the  months  of  March,  April,  May,  June,  September, 
October,  November  and  December,  and  500  i6-cp  for  the  remain- 
ing four  months.  This  method  of  employing  solicitors  has  been 
very  satisfactory,  the  commission  acting  as  an  incentive  to  the 
performance  of  extra  work,  following  up,  and  willingness  to 
keep  appointments  after  business  hours. 

The  Brooklyn  Edison,  E,  W,  Phillips, 


After  experience  with  several  plants,  I  am  satisfied  that  the 
best  method  of  paying  an  average  solicitor  is  a  combination  of  sa,l- 
an.'  and  commission  bonus  according  to  results  secured.  The 
proper  control  over  the  time  and  itinerarj-  of  the  solicitor  can  not 
be  secured  except  by  salarj-  and  the  best  services  of  even  the  most 
conscientious  men  are  likely  to  be  intensified  by  the  inducement 
^  of  a  bonus  for  results.  The  method  of  determining  bonus  and 
the  amount  of  same  will  vary  greatly  according  to  local  condi- 
tions, but  the  principle  will  hold  good  in  any  territory. 

The  Brooklyn  Edison,  W.  W.  Fbeeman. 


T  21.    Can  a  display  department  be  made  to  pay  by  adding 
a  penentage  to  article*  sold! 


A   display   department   should   be   run   for  the   purpose   of 
creating  new  business.     A  small  percentage  should  be  added  to 
cover  a  percentage  of  the  expense.    The  object  of  the  display  de- 
partment should  be  to  get  business  and  not  to  make  a  profit. 
Jaues  R,  Shctrtz. 

I  We  think  a  display  department  pays,  even  if  the  percentage  is 

I  not  added  on  the  article  sold. 

I  United  Elec  Lt.  Ca 

L: 


Y«>. 


P.  L.  UtUEV. 
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y  22.  Where  can  complete  data  be  obtained  on  special  ap- 
pliances which  can  be  used  on  lighting  circuits? 

Join  the  National  Electric  Light  Association,  attend  conven- 
tions, and  read  all  advertising  matter.  Dudley  Fabrand, 

Y  23.  Is  free  wiring,  where  necessary  to  secure  public  bnild- 
ing  lighting,  warranted  as  an  advertisement  when  the  company 
does  not  do  any  wiring? 

It  depends  entirely  on  how  much  the  lighting  of  public  build- 
ings is  worth  to  the  company,  either  in  net  profit  or  as  a  matter 
of  policy.  Dudley  Farrand. 

Y  24.  Does  it  pay  a  lighting  company  to  do  interior  wiring 
where  there  are  no  competing  electrical  contractors? 

Yes;  but  contractors  are  good  new-business  getters,  they 
should  be  looked  upon  as  a  help  rather  than  a  burden.  Get  a 
few  competent  contractors  in  your  town ;  you  want  to  sell  current, 
not  profitable  wiring.  W.  W.  Fuller. 

As  a  proposition  by  itself  it  does  not  pay,  but  in  small  towns 
it  seems  necessary  to  do  it  in  order  to  accommodate  customers 
and  to  be  able  to  get  and  handle  new  business  more  promptly. 
H.  D.  Larrabee. 

We  do  practically  all  the  wiring  in  our  town,  there  being  no 
competition  by  contractors.  We  make  a  small  profit  and  the 
scheme  works  satisfactorily.  Ludwig  Kemper. 

In  3  town  of  about  3000  we  have  been  compelled  to  do  our 
own  wiring  and  selling  of  fixtures.  We  find  that  unfavorable 
public  sentiment  is  constantly  created  by  this  combination.  Peo- 
ple are  likely  to  complain  of  high  light  bills  with  charges  of 
robbery  against  us  as  contractors.  We  do  not  like  to  do  the 
wiring  and  would  gladly  turn  it  over  to  others,  whom  we  would 
aid.  This  we  think  would  be  the  better  policy  and  benefit  our 
relation;-  with  the  public.  Frank  Beckwith. 


i 
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In  cities  where  wiring  contractors  have  exorbitant  prices 
the  company  should  foster  competition  by  establishing  a  competi- 
tor in  wiring  business.  This  will  have  a  tendency  to  bring  con- 
tractors down  to  a  fair  remuneration.  James  R.  Shurtz, 

Only  as  a  factor  for  increasing  the  load,  not  as  a  paying 
business.  A.  O.  Fretz. 

Certainly ;  otherwise  Increase  of  business  would  be  very 
much  limited.  W.  H.  Gardiner,  Jr. 

It  certainly  would ;  but  if  more  than  one  competing  electrical 
contractor,  it  would  not.  F.  W.  Bullock. 

Yes,  even  at  cost.  Ralph  R.  Laxton. 

Yea.  H.  E.  Ryder. 

R.  N.  Kimbalu 

P.  S.  Young. 

T  25,  How  far  should  a  company  fo  in  assisting  eon- 
traetonT 

Companv  should  assist  contractors  in  all  reasonable  ways  but 
great  care  should  be  used  to  avoid  unjust  discrimination.  Prefer- 
ence should  only  be  given  for  the  best  work  and  not  for  the  lowest 
price.  Dltjley  pARRANa 

T  S6.  Should  lighting  companies  sell  motors  or  fans  to 
towns  where  b;  so  doing  they  ant^onise  electrioal  contractors  t 

In  a  broad  sense,  the  question  of  whetlier  or  not  a  central 
station  should  enter  the  trading  business  by  selling  motors,  fans 
and  other  apparatus,  is  one  that  must  be  decided  by  the  local  con- 
ditions. 

If  the  town  is  of  sufficient  siie  to  enable  contractors  to  work 
up  a  satisfacIor\'  business  and  invest  enough  capital  to  cany 
adequate  stocks,  the  central  station  will  probably  find  it  iinneces- 
sary  to  enter  the  trading  business  and  will  be  likely  to  procure 
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best  results  by  working  with  the  contractors.  Where  the  town  is 
loo  small  to  support  electrical  contractors  with  sufficient  capital 
to  carry  an  adequate  stock,  the  central  station  will  probably  find 
it  necessary  to  enter  the  trading  business  to  a  greater  or  less 
extent  and  even  in  some  places  large  enough  to  support  contrac- 
tors it  may  be  necessary  for  the  central  station  to  canvass  actively 
for  the  installation  of  certain  apparatus,  owing  to  apathy  of  the 
contractors  or  to  the  fact  that  the  contractors  may  be  too  busy 
on  construction  work,  which  is  ordinarily  more  profitable  to  them 
than  is  the  sale  of  apparatus,  particularly  in  small  units. 

Under  no  circumstances  should  the  lighting  company  antago- 
nize the  contractors.  In  fact,  the  interests  of  the  lighting  company 
and  the  contractors  are  mutually  interdependent,  and  by  the  use 
of  proper  tact  and  diplomacy  it  should  be  possible  for  the  central 
station  to  work  as  far  as  necessary  in  developing  its  own  business 
without  antagonizing  the  contractors,  who  can,  in  many  ways, 
assist  the  central  station. 

The  details  of  arrangements  between  the  central  station  and 
contractors  require  lo  be  worked  out  in  accordance  with  the 
local  conditions  present  in  each  place.  No  general  rules  can  be 
laid  down  that  will  apply.  T.  M.  Meston. 


Should  the  prices  and  manner  of  introducing  them  by  con- 
tractors have  a  tendency  to  cause  your  losing  the  business  in  the 
way  of  current  sales,  I  would  say  yes,  by  all  means. 

J.  H,  Enright. 


Yes;  gas  companies  found  that  they  had  to  sell  appliances 
to  increase  business.  We  are  not  ready  to  turn  our  new-business 
future  into  any  contractor's  hands.  R.  N.  Kimball. 


I  think  that  an  electric  light  company  should  do  anything  it 
can  in  order  to  promote  the  sale  of  current,  and  if  by  selling  mo- 
tors or  fans  it  can  sel!  more  current,  but  must  antagonize  electrical 
contractors,  I  should  say  antagonize  them. 

F.  C.  S.,  Mallen  Electric  Co. 
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Lighting  companies  should  sell  motors  and  fans  through 
their  display  departmcnL  By  taking  this  business  on  graduall), 
it  should  not  antagonize  an  electric  contractor. 

James  R,  Shurtz. 

Not  as  a  rule.  When  for  any  special  reason  it  is  desirable 
to  make  a  sale,  contractors  should  be  allowed  to  compete  or  lo 
sell  the  apparatus  through  the  lighting  company. 

Ralph  R.  Laxto.v. 

No,  F.  Ellwood  Smith, 

T  87.  If  a  lighting  company  sells  fans  and  motors,  should 
the  price  be  kept  np  bo  that  contractors  can  compete  ? 

Yes ;  provided  contractors  sell  at  a  legitimate  profit.  Light- 
ing companies  should  fix  the  price  and  likewise  the  profit  on  all 
portable  appliances,  thereby  protecting  the  company's  interest  as 
well  as  the  consumer.  W.  W.  Fuller, 

There  would  seem  to  be  no  good  reason  for  a  central  station's 
selling  fans  and  motors  to  the  consumer  at  prices  that  would  not 
allow  the  contractor  a  fair  margin  of  profit.  If  a  customer  wants 
a  fan  motor  or  a  motor  of  any  kind,  a  difference  of  twenty  per 
cent  in  the  retail  price  will  not  stop  the  sale. 

The  great  trouble  with  central  stations  and  electrical  dealers 
is  that  they  do  not  procure  a  satisfactory  profit,  and  prices  to 
the  consumer  on  almost  all  kinds  of  electrical  apparatus  are 
lower  than  they  should  be.  It  is  no  common  thing  for  electrical 
apparatus  to  be  sold  to  the  consumer  at  ten  per  cent  above  the 
manufacturer's  selling  price  to  the  electrical  dealer  or  central  sta- 
tion. Even  in  such  old  established  and  staple  lines  as  clothing  and 
hats  the  difference  between  the  manufacturer's  price  and  retail 
price  to  the  consumer  will  average  25  lo  50  per  cent.  All  classes 
of  electrical  people  selling  at  retail  places  too  much  reliance  00 
price  and  not  enough  on  salesmanship  and  arguments  of  qualit>- 
to  procure  the  order. 

In  our  judgment,  there  is  no  valid  reason  for  a  central  sta- 
tion's selling  any  electrical  apparatus  at  retail  at  f 
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not  provide  a.  fair  retailers'  profit  to  the  electrical  dealer.  If  a 
central  station  will  pay  more  attention  to  salesmanship  and  less 
attention  lo  cut  prices,  it  will  sell  just  as  much  apparatus,  and 
il  it  is  in  the  trading  business  it  will  have  that  much  more  net 
income. 

In  order  to  make  a  sale  to  a  consumer  the  first  thing  to  do 
is  to  convince  him  that  he  wants  the  particular  article  that  is 
offered.  After  he  is  convinced  on  that  point,  the  question  of 
price  IS  entirely  secondary,  and  if  both  central  stations  and 
contractors  would  not  be  so  prone  to  cut  prices  to  the  consumer, 
but  would  stand  out  for  a  healthy  and  legitimate  profit,  the  entire 
commercial  aspect  of  the  electrical  trade  would  be  much  bene- 
fited. T.  M.  Meston. 

The  price  of  fans  and  motors  is  better  determined  by  the 
location.  In  most  cases  ihe  contractor  will  try  to  sell  an  inferior 
appliance  and  in  view  of  this  the  company  should  sell  the  best  on 
a  very  small  margin  of  profit.  James  R.  Shurtz, 


See  answer  to  Y  26. 

To  a  reasonable  extent,  yes. 

Yes. 


Ralph  R.  Laxton. 


J.  H.  Enright. 


J.  J.  Cagney, 
F,  Ellwood  Smith. 


fixtures  f 


F.  C.  S.,  Malden  Electric  Co, 
Does  it  pay  a  lig^hting  company  to  sell  portables  and 


Yes.  A  portable  lamp  uses  more  current  than  any  other 
lamp  in  the  house.  We  often  see  people  reading  with  a  kero- 
sene lamp  and  using  electric  light  to  go  to  bed  by. 

R.  N.  Kimball. 

It  would  pay  a  company  to  sell  portables  and  fixtures  when 
it  is  difficult  for  the  consumer  to  secure  these  articles  through 
local  dealers,  James  R.  Shurtz, 


t 


MANAGEMENT 

Not  unless  the  company  does  wiring.  Then  selling  fixtures 
at  cost  it  can  wire  places  that  otherwise  it  would  undoubtedly  be 
unable  to  get.     This  tends  to  sell  more  current. 

F.  C.  S.,  Malden  Electric  Co, 

We  sell  portables  and  fixtures  at  a  small  margin.     We  do 
not  carry  stock,  but  sell  from  catalogue.    This  works  all  right. 
LuDWiG  Kemper. 

Same  as  for  Y  24 ;  merely  as  an  accommodation  to  our  cus- 
tomers. H.  D.  Larrabee. 

We  deem  it  advisable.     The  Philadelphia  Electric  Co. 
P.  S.  Young. 

T  29.  What  is  a  fair  average  number  of  meter  reading  pei 
man  per  day? 

Our  men  average  249  readings  per  day,  this  including  the 
business  and  residence  districts  and  the  reading  of  gas  and 
electric  meters  by  the  same  man.  Frank  W.  Frueal'ft. 

The  number  of  meter  readings  one  man  can  take  per  day 
depends  on  whether  meters  are  scattered  over  a  large  area  or 
bunched.  Taking  an  average-sized  city,  under  average  conditions, 
should  say  that  a  good  man  could  make  200  readings. 

W.  W.  Fuller. 

One  hundred  and  seventy-five. 

W.  R.  B.,  N.  Y.  Ed.  Oj. 

One  hundred  and  twenty-five.  J.  J.  Gaffney. 

Laid  out  in  routes.  100  meters. 

F.  C.  S.,  Malden  Electric  Co. 

This  depends  altogether  on  local  conditions — as  to  how  lai^e 
an  area  a  certain  number  of  meters  cover.  In  resident  districts 
where  meters  are  nearly  all  in  attics,  about  50  meters  per  daj 
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business  places,  where  meters  are  wired,  as  they  should  be,  not   I 
over  seven  feet  from  the  floor,  about  100  meters  per  day. 

F.  W.  Bullock. 

Y  30.  Who  has  charge  of  the  meter  readmgBl  Do  your 
meter  readers  report  to  the  aoconnting  department,  to  the  office, 
to  the  meter  department,  or  to  the  saperintendent  of  distribntion  f 

Our  meters  are  read  by  experienced  inspectors.  Inspectors  ^ 
report  to  office  of  superintendent  of  light  and  power  department  i 
on  all  regular  inspection  work.  All  meter  readings,  however,  1 
are  checked  by  the  chief  inspector  and  are  then  turned  into  the 
accounting  department,  where  an  experienced  clerk  makes  up  ■ 
the  bills;  if  any  unusual  irregularities  are  noticed  the  clerk  I 
holds  the  bills  for  further  investigation.  W.  W.  Fuller,       J 

The  meter  reading  is  m  charge  of  the  superintendent  of  dis-  | 
tribution,  who  gives  out  the  route  books  and  has  them  returned  to 

him,  this  work  being  done  as  nearly  as  possible  in  connection  * 

with  the  accounting  department.  Frank  W,  Fbueauff.  I 

The  meter  readers  are  under  the  superintendent  of  distribu- 
tion, but  report  to  the  accounting  department  for  instructions. 
J.  J.  Gaffney. 

A  department  designated  "billing  department."  which  handles 
all  meter  readings,  consumers'  bills,  and  so  forth. 

J.  J.  Cagney. 

The  matter  of  reading  meters  is  purely  an  accounting  mat- 
ter and  should  be  entirely  in  charge  of  the  accounting  office. 
James  R.  Shurtz. 

(Concurrent  opinions  expressed  by  F.  C.  S.,  Malden  Elec- 
tric Co.,  W.  R.  B.,  N.  Y.  Ed.  Co.") 

The  statement  is  made  that  the  reading  of  meters  is  purely 
an  accounting  matter  and  should  be  entirely  in  charge  of  the 
accounting  department. 

On  the  face  of  it  this  statement  seems  to  be  a  plain  fact  not 
subject  to  question  or  argument,  but  a  common-sense  investiga- 
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tion  of  the  situation  will  reveal  conditions  which  might  even  con- 
vince an  accountant  that  the  stand  taken  by  hira  is  subject  to  suc- 
cessful assault. 

The  object  of  an  electric  light  company  is  to  sell  light,  and  to 
do  tliis  successfully  in  competition  with  other  illumination  having 
the  advantage  of  lower  cost,  it  must  take  full  advantag'e  of  Ae 
possibility  of  relieving  the  customer  of  absolutely  everything 
else  in  connection  with  his  lighting  except  the  payment  of  his  bill, 
correctly  rendered. 

Unforliinalely,  the  manufacture  of  electric  meters  has  resulted 
in  a  variety  of  instruments  involving  a  more  or  less  confusing 
agglomeration  of  dials,  and  the  exigencies  of  the  operating  and 
purchasing  departments  have  prevented  the  uniform  use  of  a  sin- 
gle make  in  the  case  of  almost  every  company.  It  is  self-e\'ident 
tliat  to  avoid  errors  the  advantage  of  experienced  meter  readers 
is  of  much  greater  importance  than  it  is  in  the  reading  of  gas 
meters,  for  instance. 

The  most  experienced  men  available  would  be  the  men  who 
not  onlj-  know  the  face  of  the  meter  bnl  its  bowels  as  welL  The 
percentage  of  errors  will  invariably  be  smaller  if  the  meters  are 
read  bj  tlie  men  who  set,  test,  change,  and  repair  them,  than  if 
by  men  whose  familiaritj'  with  the  business  must  at  best  depend 
upon  a  necessarily  limited  course  of  instruction  in  the  meter 
department.  The  former  are  much  more  likely  to  remain  with 
the  company  for  a  long  period  and  consequently  become  more 
expert  than  men  cjiiployed  merely  as  readers. 

But  the  main  point  is  that  the  station  men  will  be  able  to 
detect,  and  do  detect  while  reading,  any  meter  that  is  grossly 
out  of  order  or  stopped  altogether;  and  not  only  this,  th^  will 
also  note  conditions  in  the  fuses,  wiring,  et  cartera,  which  might 
lead  to  trouble,  and  will  take  the  necessary  steps  to  prevent  it. 

They  will  note  changes  in  connected  load,  manner  of  nsc  of 
connected  load,  or  anything  else  that  has  a  bearing  on  consump- 
tion and  the  size  of  bill. 

This  practically  amounts  to  a  regular  monthly  inspection  and 
helps  wonderfully  in  the  explanation  of  unusual  differences  in 
bills  and  the  consequent  settlement  of  complaints. 

It  would  further  seem  that  reading  meters  from  the  office 
would   necessarily   involve   increased   expense,   as   it   is   higlily 
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advantageous  for  the  correctness  of  comparative  monthly  state- 
ments to  have  meters  read  in  the  shortest  possible  time  and  as 
near  the  end  of  the  calendar  month  as  it  can  be  done,  so  as  to 
prevent  gross  distortion  of  the  relation  between  current  manu- 
factured and  current  sold. 

It  would  therefore  be  necessary  to  employ  a  force  of  men, 
busy  to  advantage  only  during  about  one-third  of  the  time,  in 
case  meters  are  read  from  the  office,  while  if  they  are  read  by 
the  station  force  this  objection  at  once  disappears  on  account  of 
other  work  of  the  meter  department. 

However,  I  hardly  think  tt  possible  to  make  a  hard  and  fast 
uniform  rule  for  meter  reading  for  a  company  embracing  in  its 
jurisdiction  all  kinds  of  territory,  from  districts  of  almost  metro- 
politan aspect  to  sparsely  settled  rural  commtuiities.        Editor. 

Meter  readers  report  to  the  accounting  department. 

G.  H.  CUSHMAN. 


Have  generally  had  meter  r 
and  figures  checked  by  him. 


adings  left  with  superintendent 
Ralph  R.  Laxton. 


Y  31.  In  a  city  asing  single-phase  alternating  current  for 
liglLtiag,  is  molti-pliase  alternating  current  or  500-Tolt  direct 
carrent  preferable  for  power  oircoit  within  one  mile  of  plant  T 

Five  hundred-volt  direct -current  would  probably  be  more  sat- 
isfactory, but  it  will  not  permit  of  tfie  same  station  flexibility  as 
would  the  multiphase  alternating-current.  W.  W.  Fuller. 

Multiphase  alternating-current  by  all  means,  on  account  of 
the  fact  that  lighting  and  power  can  be  furnished  from  one, 
whereas  with  500-volt  direct -current  it  would  be  necessary  to 
have  two  kinds  of  machines  in  the  plant.  M.  C.  Turpin. 


Multiphase 
lerred. 


'  for  power  purposes  is  much  to  be  pre- 
L.  L.  Elden, 
F.  C.  S.,  Malden  Electric  Co. 


i 
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Five  hundred-volt  direct  current  is  the  best. 

G.  H.  CUSHMAN. 

Unless  the  amount  of  power  is  considerable,  the  500-voIt 
direct  current  will  have  a  higher  all-day  efficiency  with  \-arying 
load  and  will  also  be  found  more  flexible.  For  loads  above  100 
to  150  kilowatts,  anything  else  than  three-phase  alternating-cur- 
rent is  hardly  advisable  except  under  peculiar  conditions. 

Ralph  R.  Laxtox. 

Y  32.  Has  experience  with  single-phase  motors  in  sizes  up 
to  25  horse-power  shown  them  to  be  as  ^nerally  satisfactory  ai 
multiphase  motors? 

Single-phase  motors  up  to  2g-hp  have  been  generally  satis- 
factory so  far  as  mechanical  construction  is  concerned,  but  mo- 
tors of  this  type  have  not  been  satisfactory  when  operating  con- 
ditions are  considered,  they  proving  to  be  very  disturbing  factors 
when  operated  from  mains  supplying  lighting  service. 

L.  L.  Elden. 

A  single-phase  motor  with  good  starting  torque  is  difficult 
to  construct  and  consequently  expensive.  Experience  has  shown 
this  motor  to  be  far  from  that  stage  of  perfection  at  which  the 
multiphase  motor  has  arrived  It  should  never  be  used  where  a 
multiphase  motor  can  be  substituted  without  much  additional 
expense  of  wiring.  "Volampwat." 

Single-phase  motors  of  the  induction  or  synchronous  t>-pe 
are  not  so  satisfactory  as  polyphase  motors  of  this  type.  There 
are  some  conditions  under  which  a  single-phase  commutating 
motor  is  preferable  to  polyphase  motors  of  other  t^Ties. 

F.  C.  Clark. 

My  experience  shows  them  to  be  inferior  as  motors,  in  any 
size  in  which  polyphase  apparatus  is  to  be  had. 

Ralph  R.  Laxtos. 


F.  C.  S.,  Malden 


Ji 
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Y  33.  What  amount  of  investineiit  per  kilowatt  is  a  central 
station  warranted  in  making  in  translating  devices,  such  as  lamps? 

Any  amount  by  which  the  sale  of  current  for  the  device  will 
yield  interest  and  depreciation  and  a  fair  profit  on  current  sold. 

Herbert  McNulta. 

Y  34.  (a)  What  practices  or  systems  are  in  vogue  in  plants 
not  large  enough  to  afford  the  expense  of  a  night  inspector  or 
trouble  man?  (b)  Do  you  believe  in  offering  extra  compensation 
to  any  one  employee  to  take  care  of  complaints  that  come  in  after 
5.30  p.  m.  ? 

Our  plant  is  in  a  town  of  10,000  inhabitants  and  we  could 
not  afford  a  night  inspector.  However,  our  contract 'for  city  arc 
lights  requires  that  they  be  inspected,  and  every  light  seen  burn- 
ing between  9  p.  m.  and  10  p.  m.  We  have  our  arc-light  man 
go  to  work  at  10  a.  ni.  and  work  until  10  p.  m.,  at  what  he  would 
get  if  he  worked  from  7  a.  m. ;  i.  e.,  $60.  He  is  also  our  line- 
man. The  calls  on  lines  for  "trouble"  do  not  average  more  than 
three  a  week  and  the  trouble  is  generally  due  to  the  customer's 
carelessness,  such   as   failing  to  turn  his  switch. 

W.  H.  Thomson,  Jr. 

We  have  four  men,  each  of  whom  takes  one  week  in  each 
four  as  trouble  man.    He  is  on  from  6.30  to  8.30  p.  m. 

A.  Peters. 

(a)  If  the  service  does  not  warrant  expense  for  all-night 
trouble  man,  let  him  come  on  in  the  afternoon  and  look  after 
trouble  from  beginning  of  peak  to  midnight.  If  this  is  not  war- 
ranted, chances  must  be  taken,  (b)  If  he  puts  in  extra  hours^ 
yes,  but  at  regular  rate.  Herbert  McNulta. 

I  have  observed,  to  a  small  extent,  the  practice  of  letting  em- 
ployees take  daily  turn  at  night  of  one  and  one-half  to  two  hours 
at  office,  going  home  an  hour  and  a  half  or  two  hours  before 
quitting  time,  to  compensate  for  the  extra  time. . 

F.    M.   VaNDER  VlX)RT. 


Have  had  good  results  from  having  telephone  conncclioo 
with  residence  of  one  or  more  competent  trouble  men,  having 
customers,  including  city  police,  advised  of  this  arrangement 
and  having  men  leave  telephone  or  other  address  at  which  they 
can  he  found  if  absent  from  home.  Careful  selection  of  men  and 
liberal  treatment  as  regards  hours  of  work,  short  leaves  of 
absence,  ct  ctrtcra.  will  insure  co-operation  and  a  personal  pride 
on  part  of  the  men  in  the  character  of  service  rendered  by  the 
company,  and  this  means  prompt  attention  to  troubles. 

Ralph  R.  Laxton. 

Y  35.  What  analytical  method  is  employed  by  the  m&iisge- 
inenta  of  large  substation  systems  in  fixing  scales  of  wa|res  of  sub- 
station operators?  I  refer  to  those  systems  whicb  include  a  great 
number  of  *aubstation8,  each  of  a  different  grade,  both  in  regard 
to  extent  of  development  and  importance  in  the  territory;  alio 
including  operators  of  various  grades  in  each  substation. 

Y  36.  On  what  results  obtained  by  solicitors  should  commis- 
sion be  based  T 

Y  37.  (a)  What  is  being  done  by  the  various  corporationi 
operating  electric,  or  compound  gas  and  electric,  properties  toward 
a  concise  and  uniform  set  of  rules  and  instructions  to  station, 
distribution  and  other  employees?  Into  how  much  detail  do  yoo 
consider  it  necessary  to  go  in  instructions  of  this  kind?  (b)  What 
bearing  on  damage  suit  would  the  prior  enforcement  of  such  a  set 
of  rules  and  instructions  have?  (c)  Do  yoa  find  that  the  enforoe- 
ment  of  such  a  set  of  rules  and  instructions  tends  to  make  em- 
ployees more  careful  and  to  get  a  better  class  of  work  from  them? 

Y  38.  What  has  been  the  experience  of  the  management 
of  large  substation  systems  concerning  the  advisability  of  enooni- 
aging  the  organization  of  social  or  other  clubs  among  their  sub- 
station employees? 

Establish  an  organization  of  employees  and  time  and  place 
to  meet.  Alternate  these  with  talks  on  subjects  of  general  inter- 
est and  entertainment  features,  E.  A.  M.,  N,  Y,  Ed,  Co. 
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Y  39.  Dfl  the  majority  of  electric  light  companies  carry 
accident  insurance  to  cover  both  the  public  and  employees? 

We  carry  no  accident  insurance  to  either  public  or  employees 
in  our  lighting  department,  having  found  that  the  results  secured 
from  the  insurance  do  not  warrant  the  expense. 

T.  H.  T.  &  L.  Co. 

We  carry  public  and  employees'  liability  insurance. 

United  Electric  Lt.  Co. 
Birmingham  Ry.  Lt.  and  Pr.  Co. 

F.  D.  Sampson. 

Y  40.  Six  parties  are  usually  interested  in  having  the 
Underwriters'  certificate  covering  the  electric  equipment  of  a  build- 
ing properly  issued — ^the  underwriters,  owner,  tenant,  wiring  con- 
tractor, fixture  contractor  and  the  lighting  company.  State  what 
duties,  in  your  opinion,  each  party  should  take  upon  itself  in 
securing  the  certificate.  State  actual  present  usage  in  connection 
with  matter. 

As  a  natural  business  proposition  the  Underwriters'  interest 
is  only  to  know  that  the  inspection  of  wiring  has  been  duly  made 
and  the  certificate  issued  or  that  their  policies  are  canceled.  The 
owner  and  tenant  of  property  which  might  be  damaged  by  fire 
(who  are  the  holders  of  the  insurance  policies)  are  the  parties 
particularly  interested  in  knowing  that  the  wiring  is  in  perfect 
condition,  so  that  they  should  look  to  it  that  the  inspection  has 
been  properly  made  and  the  certificate  issued.  The  lighting  com- 
pany is  also  interested  and  should  see  to  it  that  the  inspection  has 
been  properly  made,  because  it  can  not  afford  to  risk  the  charge 
of  carelessness  which  may  result  from  fires  produced  by  electric 
wires.  The  contractors  may  be  required  by  their  contract  to  pay 
for  the  inspection,  but  the  owners  of  property  that  might  be 
jeopardized  by  improper  wiring  is  the  proper  party  to  see  that  the 
inspection  is  properly  made.  Where  the  owners  do  not  look  after 
this,  the  electric  light  company  can  advantageously  take  it  upon 
itself  to  see  that  inspections  are  properly  made  or  may  even  make 
inspections  for  itself  before  connecting  up  the  service  wires. 

DuGALD  C.  Jackson. 
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The  owners,  tenants,  underwriters  and  supervising  architect 
appear  to  be  interested  in  the  order  named ;  contractors  only  to 
the  extent  of  getting  their  pay,  which  is  frequently  not  contingent 
upon  the  issuance  of  a  certificate  of  inspection. 

The  lighting  company  may  have  a  form  of  contract  in  which 
its  responsibility  for  installation  of  interior  wires  is  specifically 
limited  to  such  wiring  as  is  done  by  it  as  a  contractor;  and  it 
would  not  ordinarily  wish  to  take  the  risk  of  becoming  involved 
in  controversies  between  contractors  and  owners. 

Cities  should  have  ordinances  providing  that  cut-ins  shall  be 
made  by  lighting  companies  only  after  proper  certificates  have 
been  issued.  Ralph  R.  Laxton. 

T  41.    What  can  be  done  to  meet  isolated-plant  competition  t 

Isolated  plants  can  not  compete  with  central  stations  if  the 
latter  are  thoroughly  modernized.  F.  D.  Sampson. 

In  order  to  meet  the  competition  of  isolated  plants,  or,  in 
other  words,  to  prevent  the  installation  of  isolated  plants,  it  is 
necessary  to  make  a  careful  analysis  of  each  individual  case  and 
this  analysis  should  be  presented  to  the  right  parties. 

There  are  five  distinct  classes  of  people,  one  or  more  of  which 
take  up  the  question  of  light  and  power  in  a  building. 

First — The  owners  themselves. 

Second — The  tenants  of  the  building. 

Third — The  agents  of  the  building. 

Fourth — The  architect. 

Fifth — The  engineer  or  consulting  engineer.  The  interests 
of  these  five  classes  should  be  classified,  as  follows: 

First — The  owner,  whose  interest  it  is  to  secure  the  most 
satisfactory  and  economical  operation  of  the  building  and  whose 
especial  [x^int  oi  view  is  that  oi  the  investor  who  wishes  a  certain 
net  return. 

Second — The  tenant  or  tenants,  to  whom  the  question  is 
purely  one  involving  the  coni]>arative  economy  of  the  central  sta- 
tion versus  isolated-plant  service  and  who  as  a  rule  are  anxious 
to  be  relieved  oi  the  res|x^nsibility  and  annoyance  of  operating 
an  isolated  plant,  provided  the  service  can  be  secured  from  the 
station  at  approximately  the  same  cost. 
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Third — The  agent  of  the  building,  who  is  primarily  a  real 
estate  man,  whose  business  is  the  buying  and  selling  of  real 
estate  and  the  handling  of  properties  in  such  a  manner  as  to 
secure  the  best  net  economy  from  any  given  property. 

Fourth — The  architect,  whose  business  is  to  plan  and  super- 
intend the  construction  of  buildings  and  to  whom  the  installation 
of  an  electric-light  plant,  with  all  its  accompanying  detail,  is  a 
matter  of  considerable  trouble  and  annoyance.  The  additional 
income  the  architect  receives  from  his  percentage  of  the  cost  of 
the  plant  hardly  compensates  him  for  the  extra  time  and  trouble 
required,  as  his  time  could  be  more  profitably  used  in  other  direc- 
tions. 

Fifth — The  engineer,  or  consulting  engineer,  who  is  inter- 
ested directly  in  the  installation  of  a  plant;  the  engineer,  since 
it  is  his  business  to  operate  plants ;  the  consulting  engineer,  since 
it  is  his  business  to  plan  the  installation  of  plants. 

Very  frequently  the  reason  that  an  isolated  plant  is  installed 
is  because  the  solicitor  from  the  central  station  does  not  have  a 
proper  comprehension  of  the  different  relations  which  these  dif- 
ferent classes  have  to  the  building  in  question.  Frequently  the 
solicitor  will  spend  days  of  valuable  time  arguing  the  question 
of  plant  versus  central-station  service  with  a  consulting  engineer 
whose  mind  had  already  been  made  up  and  whose  only  motive 
in  taking  the  matter  up  with  the  central-station  agent  is  to  secure 
data  from  which  to  present  his  case  to  the  owner  or  the  archi- 
tect. 

On  the  other  hand,  other  buildings  have  been  lost  to  the  cen- 
tral station  simply  because  the  solicitor  assumes  that  the  attitude 
of  the  architect  is  a  hostile  one  and  that  he  is  not  to  secure  a 
fair  hearing.  The  experience  of  the  writer  is  that  the  best  archi- 
tects are  honestly  desirous  of  securing  what  is  most  economical, 
all  things  considered,  for  their  clients,  and  if  they  advocate  the 
installation  of  an  isolated  plant,  it  is  simply  because  they  are 
influenced  in  their  opinion  by  the  representations  made  to  them 
by  engineers  and  electrical  contractors  who  are  in  favor  of  the 
plant.  It  should  be  borne  in  mind  by  the  solicitor  for  the  central 
station  that  while  he  may  present  arguments  in  favor  of  central- 
station  service,  there  are  many  other  interests  whose  representa- 
tives are  going  daily  into  the  architect's  office  and  are  urging 
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the  reverse  proposition.  Every  dealer  in  electrical  supplies,  ever)* 
consulting  engineer,  every  engine  and  dynamo  contractor  is  urg- 
ing on  the  architect  the  advantage  of  an  independent  isolated- 
plant  and  as  a  result  it  is  hardly  to  be  expected  that  the  dictum 
of  the  central-station  solicitor  be  accepted  without  question.  But 
there  are  a  great  many  central-station  solicitors  who,  while  they 
will  spend  a  great  deal  of  time  patiently  explaining  the  matter  to 
the  architect,  entirely  neglect  the  consideration  of  the  owner  or 
agent  of  the  building,  and  this  very  frequently  proves  to  be  a 
costly  oversight.  It  is  a  remarkable  fact  that  men  of  large  means 
and  great  property  interests,  no  matter  how  much  their  time  is 
employed  in  other  matters,  are  always  interested  in  this  question 
of  isolated-plant  versus  central-station  service,  and  in  the  majority 
of  cases  are  not  only  willing,  but  glad,  to  make  personal  investi- 
gation of  the  comparative  merits  of  the  two  opposing  lines  of 
argument.  The  most  progressive  real-estate  agents  in  our  large 
cities  realize  that  this  is  a  vital  question  for  them  to  settle  in 
the  administration  of  the  large  business  blocks  which  they  handle, 
and  a  proper  understanding  of  the  merits  of  the  central-station 
proposition  as  applied  to  one  particular  building  will  often  not 
only  brinj^  that  individual  buildinj^  on  to  the  central-station  serv- 
ice, but  will  ho  the  moans  of  securini^  a  larq:e  anioinit  of  additional 
business  controlled  b\  the  same  aq:ent. 

\  ery  often  it  is  necessary  not  only  to  convince  the  owner 
or  agent  of  tlie  building  of  the  advisability  of  omitting  the  iso- 
lated plant,  hut  it  may  also  he  nooossary  to  see  the  tenants  of  the 
building.  An  owner  is  sometimes  forced  by  his  tenant  to  install 
an  isolated  plant  in  order  to  make  a  lease  of  a  building,  owing  to 
a  mistaken  idea  oi  the  tenant  that  there  is  great  economy  in  oper- 
ating a  plant.  In  view  oi  the  above  it  will  be  seen  that  it  is 
extremely  important  for  central-station  managers  to  become  thor- 
oughly well-informed  concerning  all  the  transactions  connected 
with  the  tinancing  and  leasing  oi  a  large  building,  in  order  that  the 
benefits  oi  central-station  service  can  be  presented  to  the  right 
parties  and  at  the  right  time.  l\ireful  attention  to  these  points 
and  the  intrusting  of  the  liiscussion  only  to  the  most  competent 
solicitors  will  gradually  ovorconx^  the  prejudices  of  the  customer 
and  eventually  win  for  the  central  station  the  control  of  the 
situation.  S.  Morgan  Bushxell. 
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The  average  isolated-plant  superintendent  or  engineer  does 
not  know  what  it  is  costing  him  per  kilowatt-hour  to  generate 
electricity.  In  the  majority  of  cases  he  will  either  multiply  the 
kilowatt  capacity  of  the  dynamo  by  about  the  number  of  hours 
run,  or  will  multiply  the  high-average  amperes  by  the  voltage  he 
is  supposed  to  carry,  to  obtain  the  kilowatts,  and  then  multiply 
the  num.ber  of  hours  run  to  obtain  the  kilowatt-hours  generated. 
It  is  human  nature  for  the  engineer  to  make  the  readings  as  high 
as  possible. 

To  avoid  this  personal  equation  it  is  desirable  to  connect  one 
or  more  wattmeters  on  the  plant,  checking  up  the  coal  and  water 
records  weekly.  If  steam  is  used  for  other  purposes,  two  or  three 
test  runs  of  the  engine  should  be  made  to  determine  the  water  rate, 
or  the  condensed  water  from  the  other  apparatus  be  measured. 
Having  the  true  cost  per  kilowatt-hour,  the  agent  can  show  the 
advantage  of  central-station  service. 

The  Brooklyn  Edison,  C.  A.  Graves. 

If  your  service  is  good  and  production  on  basis  enabling  you 
to  compete  in  price,  take  advantage  of  the  growing  demand  for 
economy  in  building-space,  elimination  of  smoke,  dirt,  and  noise 
nuisances,  watch  for  depreciation  and  hidden  leaks  in  isolated 
plants,  and  you  should  at  least  be  able  to  prevent  the  duplication 
of  many  isolated  installations  now  overloaded  or  worn  out,  and 
also  use  them  as  object  lessons  to  prevent  new  installations  of  the 
same  class.  Ralph  R.  Laxton. 

Intelligent  work  by  solicitors. 

Birmingham  Railway,  Light  and  Power  Co. 

T  42.  In  a  city  where  there  are  a  gp'eat  many  transient  cus- 
tomers, what  can  be  done  to  prevent  the  customers  from  moving 
between  meter  readings  without  notifying  the  company,  in  this 
way  beating  their  bills  for  a  portion  of  a  month  ? 

Secure  deposit  to  cover  estimated  month's  bill,  read  meters 
and  collect  bills  weekly,  or  secure  deposit  to  cover  estimated 
week's  bill,  reading  and  collecting  weekly. 

T.  H.  T.  &  L.  Co. 
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Require  a  deposit  in  advance,  larger  than  the  estimated  con- 
sumption for  a  month,  or  a  guarantee  by  some  reliable  party. 

Herbert  McNulta. 

If  you  will  get  a  sufficient  deposit  from  a  customer  when 
connecting  him,  he  will  usually  notify  the  company  of  his  re- 
moval and  collect  any  balance  due  him.  W.  P.  Schwabe. 

Deposits,  or  estimated  payments  in  advance. 

Birmingham  Ry.,  Lt.  and  Pr.  Cd 

A.  Peters. 

Put  them  on  prepayment  meters.  C.  K.  Munns. 

If  the  customers  are  known  to  be  transient,  prepayment 
meters  would  solve  the  problem.  Otherwise  the  deposit  system 
for  those  not  having  established  credit  seems  the  only  way. 

Ralph  R.  Laxton. 

I  have  found  that  requiring  a  guarantee  deposit  from  tran- 
sient customers  before  turning  on  the  current,  and  making  prompt 
collections,  has  been  of  great  help. 

The  Brooklyn  Edison,  P.  R.  Atkinson. 

T  43.  In  a  large  city  divided  into  districts,  is  it  advisable 
to  have  complaints  adjusted  by  each  district  office,  or  should  they 
be  handled  from  the  main  office,  and  why? 

Complaints  should  all  be  referred  to  the  general  office, 
especially  when  the  bills  and  records  are  all  taken  care  of  at  that 
office,  as  full  information  regarding  any  charge  or  any  records 
can  be  readily  obtained  without  delay.  It  may  be  well  to  have 
the  city  divided  into  districts,  and  an  outside  inspector  cover  these 
districts  when  calling  upon  customers.  He  should,  however, 
report  to  the  general  office  and  all  cases  should  be  brought  to  a 
focus  at  tliis  point.  A  smaller  force  is  required  to  handle  com- 
plaints in  this  manner,  and  we  believe  that  all  records  are  more 
easily  accessible  if  kept  at  one  point. 

W.  R.  B.,  N.  Y.  Ed,  Co. 
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To  guard  against  discrimination  or  charges  of  discrimination, 
it  seems  that  central  claim  or  complaint  departments — not  a  "side- 
tracking" department,  however — should  be  established. 

Ralph  R.  Laxton. 

Y  44.  How  do  companies  average  bills  when  the  registration 
of  meter  is  high  or  low? 

Averaging  correct  meter  registrations  for  the  purpose  of 
equalizing  bills  from  month  to  month  leads  to  a  reputation  for 
dishonesty.  It  is  dishonest.  Better  stand  the  kicks  than  be 
caught  at  it.  If  meter  has  stopped,  average  the  consumption 
before  and  after  and  be  liberal  v^ith  the  consumer.  If  the  meter 
is  fast,  discount  the  bill  liberally  beyond  the  amount  called  for  by 
meter  test.  Herbert  McNulta. 

I  don't  think  it  is  good  policy  to  average  bills;  it  makes  a 
wrong  impression  on  the  consumer.  If  a  bill  is  too  high  or  too 
low,  verify  the  index  by  a  second  reading  and,  if  found  correct, 
render  the  bill.  W.  P.  Schwabe. 

Test  the  suspected  meter,  and  increase  or  decrease  bill  by  the 
percentage  meter  is  slow  or  fast.  A.  Peters. 

T  45.  Should  the  contracting  or  the  auditing  department 
decide  upon  the  credit  of  a  prospective  customer? 

The  contracting  or  sales  department  on  advice  of  auditor. 

Birmingham  Ry.,  Lt.  and  Pr.  Co. 

The  accounting  or  credit  department  of  a  company  should 
decide  upon  the  credit  of  a  prospective  customer  rather  than  the 
contract  department.  The  contract  agent  is  likely  to  be  influenced 
by  his  desire  for  business  and  it  is  well  to  have  a  conservative 
check  exercised  by  some  one  else.  Geo.  E.  Burns. 

The  contracting  department  should  not  be  burdened  with 
duties  calculated  to  upset  pleasant  relations'  with  the  public. 
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This  department  is  of  more  value  to  the  company,  even  in 
credit  matters,  when  it  can  act  as  a  sort  of  mediator  between  the 
credit  department  and  the  customer.  Ralph  R.  Laxtox. 

I  believe  that  the  treasurer  (or  his  collection  bureau),  who 
is  responsible  for  collections,  should  have  the  privilege  of  passing 
upon  the  credit  of  ])rospcctive  customers. 

The  Brooklyn  Edisox,  P.  R.  Atkixsox. 

Prospective  customers'  credit  should  be  passed  upon  first  by 
the  contracting  and  finally  by  the  auditing  department. 

P.  S.  YouxG. 

T  46.  Up  to  what  distance  would  it  be  more  profitable  to 
locate  a  plant  at  the  mines  than  at  the  centre  of  distribution? 
][aximum  to  be  distributed,  15,000  kilowatts;  load  factor,  30 
per  cent;  freight  on  coal,  half  a  cent  per  ton  per  mile;  4.5  pounds 
of  coal  per  kilowatt-hour. 

The  iloir.  oi  real  estate  eharires  enters  verv  larsfclv  into  this 
•[uestion.  as  >\ell  as  tiMt  of  relatioii  of  market  value  of  power  to 
cost  ot  pnHlucii«»!i  :  «"r.  in  other  \V'  rds.  the  air.ount  of  line  loss 
\t»u  ca:^  stal^!.  Assir^^in^  ^-'ht  oer.:  liiu-  lr>ss  and  tliiplicate  lines 
\or  4^oo  kilowatt <.  the  Vv.v.'w  wor.lv!  apparenilv  not  excee<i  20  miles 
with  voliai:e  even  as  liich  as  cv^a'vx^.  Willi  uxx)  vc^Its  per  mile, 
5-per  cent  loss  aiul  S5-;vr  cent  |vw<.t  fact'. -r.  the  cost  iM  c«^pj)er 
woulil  ;ippn^xnr.a:e  Su  per  ki'.i^Aatt  for  each  three-phase  line. 
This  et^st  woi'.ld  i!ecrea>e  as  si  v.are  of  i-.orease  in  voltage  up  to 
:he  i^vji;:  ,^t  nuvhaT-.ioal  !i!r.itati'm.  l>i:i  tlu  ir.oreased  voltag^e  would 
kieir.j.iu:  !l^Te  e\pe:i>ive  '.::x  ooTisiniction  and  apparatus.  The 
ar.swer  to  ilv.s  v.;u<ii.  m  \\.'i:'.i:  l^.arv*!;-  Iv  the  same  for  any  two 
:!u;i\:v!r.ai  oa>es  Ralph  R.  Laxtox. 

Z— LEGAL 

Z  1.  Under  what  conditions  may  a  right-of-way  for  poles, 
lines  and  wires  be  made  permanent,  unless  a  consideration  is  made 
to  especially  cover  it*  permanency? 
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The  granting  of  the  right  by  the  proprietor  to  place  poles  on 
his  land,  for  any  consideration  whatsoever,  would  constitute  a 
servitude  upon  the  property,  which  would  be  permanent  without 
registration  unless  the  terms  of  such  grant  specifically  restricted 
the  duration  of  such  right.  J.  J.  Cagney. 

A  right-of-way  for  pole  line  is  usually  permanent  on  streets 
of  cities  and  municipalities  where  charter  rights  are  perpetual 
and  there  are  no  limitations  in  the  franchise  of  the  company. 
Private  rights-of-way  can  only  be  made  permanent  either  by  or 
through  the  exercise  of  the  right  of  eminent  domain,  when  exist- 
ing, and  payment  of  consequent  damages,  or  by  special  contract 
with  the  owner  of  the  land.  Ernest  H.  Davis. 

Deed  for  right-of-way  would  probably  be  strictly  construed, 
and  if  it  is  to  be  for  permanent  occupancy  it  should  contain  words 
of  inheritance  such  as  "heirs  and  assigns" — or  "successors  and 
assigns"  if  made  to  a  corporation — and  should  recite  a  consid- 
eration. Ralph  R.  Laxton. 

In  New  Jersey  the  right  to  erect  poles  on  the  public  highways 
is  given  by  the  legislature  to  electric  lighting  companies  for  the 
purpose  of  their  business,  provided  the  consent  in  writing  of  the 
abutting  property  be  obtained.  When  such  consent  is  given 
without  limitation  or  restriction  and  the  pole  is  erected  in  accord- 
ance therewith,  the  right  to  maintain  it  permanently  is  unques- 
tionable. L.  D.  H.  GiLMOUR. 

Z  2.  We  are  changing  from  220-volt  direct-cnrrent  3-wire 
distribution  to  2200-volt  alternating  current.  The  local  telephone 
company  raises  objection  on  account  of  danger.  Has  this  objec- 
tion any  valid  legal  basis  ? 

No  telephone  company  can  object  to  the  use  of  2200-volt 
alternating-current,  provided  the  wires  are  separated  a  reason- 
able distance,  which  in  the  case  of  the  Western  LTnion  Telegraph 
Company  vs.  Electric  Company,  reported  in  forty-six  Missouri 
appeal  reports,  page  120,  three  Am.  Elec.  Cases  425,  was  decided 
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to  be  three  feet.    A  distance  of  five  feet  would  constitute  an  abso- 
lute defense  against  any  claim  by  a  telephone  company. 

Ernest  H.  Davis. 

As  the  great  majority  of  distribution  systems  are  carrying  at 
least  2200  volts,  it  would  seem  as  though  the  objection  by  the 
telephone  company  could  be  easily  overcome. 

F.  Ell  WOOD  Smith. 

Not  unless  the  wires  are  so  close  as  to  be  considered  an  un- 
lawful interference.    See  also  answer  to  question  Z  3. 

J.  J.  Cagney. 

None  whatever,  unless  it  is  based  upon  an  ordinance  prohibit- 
ing the  use  of  the  proposed  voltage,  or  upon  some  restriction  in 
your  franchise.  Ample  evidence  may  be  had  to  show  that  this 
change,  if  properly  made,  will  not  injure  a  well-constructed  tele- 
phone system.  Ralph  R.  Laxton. 

None  at  all.  The  telephone  company  has  no  paramount  or 
exclusive  right.  L.  D.  H.  Gilmour. 

Z  3.  Is  there  a  state  law,  written  or  implied,  requiring 
2300-volt  lines  to  be  placed  at  certain  distances  from  telephone, 
or  other  wires  ?    If  so,  at  what  distance  ? 

The  usual  distance  when  fixed  by  private  agreement  is  not 
less  than  five  feet.  Ernest  H.  Davis. 

In  Canada,  the  rule  has  been  laid  down  that  such  wires  should 
be  at  least  three  feet  apart.  J.  J.  Cagney. 

Not  in  Nevada.  F.  O.  Broili. 

Don't  think  there  is  a  specific  law  in  any  state  covering  this 
distance.  In  event  of  damage  from  accidental  contact  of  wires, 
either  or  both  companies  mii^dit  be  called  upon  to  show  **due  dili- 
gence" in  the  installation  of  lines,  and  this  would  be  a  question  of 
fact  for  the  jury  to  decide. 
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Municipal  ordinance  may,  however,  govern  such  points,  and 
would  have  the  validity  of  a  state  law.         Ralph  R.  Laxton. 

Not  in  New  Jersey.  L.  D.  H.  Gilmour. 

Z  4.  Assuming  an  underground  conduit  system  has  been  in- 
stalled by  an  electric  light  company  in  compliance  with  franchise 
and  municipal  ordinance,  should  the  company  or  the  city  bear  the 
expense  of  moving,  altering  or  repairing  the  conduit  system  in 
case  such  becomes  necessary  to  accommodate  new  or  additional 
water  mains,  sewers,  drains,  etc.,  belonging  to  and  installed  by  the 
city?  Can  you  give  records  of  legal  decisions  bearing  on  this  or 
similar  cases? 

In  the  permission  given  us  by  the  city  for  construction  of 
underground  conduits  system,  it  is  stated  that  we  must  remove 
our  conduits  if  it  becomes  necessary  for  the  city  to  lay  a  sewer 
or  water  pipe  in  our  location.  United  Electric  Lt.  Co. 

If  the  conduits  were  installed  in  compliance  with  the  com- 
pany's franchise  or  charter  rights,  and  with  the  consent  of  the 
municipal  authorities,  any  charges  required  subsequently  by  rea- 
son of  new  construction  installed  by  the  city  would  have  to  be 
made  at  the  expense  of  the  latter.  For  record  of  decisions,  con- 
sult volumes  of  American  electrical  cases.  J.  J.  Cagney. 

It  IS  likely,  where  it  is  absolutely  necessary  for  public  im- 
provements, that  the  conduits  of  a  private  company  be  moved,  that 
such  expense  should  be  borne  by  the  private  company.  Gen- 
erally, convenience  or  the  question  of  cost  alone  will  not  trans- 
fer the  expense  from  the  municipality  to  the  private  company. 
See  Western  Union  Telegraph  Company  vs.  Syracuse  (N.  Y. 
Sup.  Ct.) — 53  N.  Y.  Supp.,  690  24  Misc.  (N.  Y.)  338. 

Ernest  H.  Davis. 

As  the  lighting  company  acquires  no  right  of  property  in  city 
streets,  the  municipality  would  probably  have  a  legal  right  to 
order  removal  at  company's  expense  unless  the  franchise  con- 
tained some  provision  for  such  cases.     Actual  damage  to  com- 
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pany's  property  might  have  to  be  accounted  for  by  the  city.    Have 
no  record  of  judicial  decision  on  this  point. 

Ralph  R.  Laxton. 

Z  5.    Has  the  judiciary  body  of  a  state  the  right  to  flz  rates? 

Not  unless  authorized  by  law  or  the  constitution  of  the  state 
in  question.  Ernest  H.  Davis. 

J.  J.  Cagney. 

This  power  might  be  vested  in  a  corporation  commission, 
but  I  do  not  tliink  it  is  inherent  in  the  regular  courts. 

Ralph  R.  Laxtox. 

No.  L.  D.  H.  GiLMOUR. 

Z  6.  Has  the  legislative  body  of  a  state  the  right  to  fix 
rates? 

Yes.  Ernest  H.  Davis. 

I  think  it  has  ti^r  practically  all  classes  (.»f  public  service  and 
also  the  right  to  delegate  this  power  Uj  nuinicipalities  so  far  a> 
it  a]>])lies  to  cori)orations  who  tlejKMul  for  existence  upon  a 
nuuiicipal  fraiichi^ie.  The  legislature  of  Mississi])])i  has  ])assed 
a  law  giving  niunicii)alities  this  right,  subject  to  review- by  the 
cmiris  in  case  the  rate  S(^  esiablisheil  is  deemed  unreasonable.  I 
have  uoi  yet  heart!  of  a  case  where  this  authority  has  been 
exercised  or  C(^ntested.  Ralph  R.  Laxhin. 

^'es.  L.  D.  H.  GiLMouR. 

Z  7.  Have  mnnicipal  authorities  any  legal  standing  in 
making  or  regulating  the  rates  of  public-service  corporations  in 
their  municipalities  ? 

Not  unless  authorized  to  do  so  by  their  state  legislature  or 
b;.   contract  with  the  jniblic-service  corporation  involved. 

J.  J.  Cagnev. 
Ernest  H.  Davis. 
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If  the  municipality  has  the  power  to  grant  or  refuse  permis- 
sion to  a  public-service  corporation  to  use  the  streets,  it  can  in 
granting  such  permission  limit  rates  or  it  nlay  reserve  the  right 
to  regulate.  If  such  a  permission  is  accepted  by  the  corporation 
and  acted  upon,  it  becomes  a  contract  that  is  binding  upon  the 
corporation  in  all  its  terms.  In  the  absence,  however,  of  such  a 
contract  or  of  authority  conferred  by  the  legislature,  a  munici- 
pality has  no  power  to  regulate  rates.  L.  D.  H.  Gilmour. 

Z  8.  Has  a  public  body,  judicial  or  legislative,  which  has 
the  power  of  rate  making,  the  right  to  fix  rates  on  the  aggregate 
or  mass — ^for  the  whole  community — ^amounts  and  averages,  al- 
ways, of  course,  under  the  Federal  restrictions — or  must  it  allow 
all  individual  costs  in  so  far  as  these  are  individually  determin- 
able? 

This  raises  a  debatable  question,  and  can  only  be  answered 
generally.  Personally,  I  believe  that  the  courts  will  not  sustain  a 
very  high  rate  simply  because  such  rate  in  a  few  cases  may  be 
cinprofitable  to  a  private  company.  On  the  other  hand,  it  is  reas- 
onably clear  that  an  average  profitable  rate  can  not  be  sustained 
as  a  legal  maximum  rate.  Ernest  H.  Davis. 

The  legislature  is  suprone,  and  its  enactments  can  only  be 
set  aside  when  contrary  to  the  federal  constitution. 

J.  J.  Cagney. 

Rates  nmst  be  uniform.  There  is  not,  and  can  not  be,  a 
Federal  restriction  except  as  regards  interstate  commerce,  or 
where  a  state  attempts  to  pass  a  law  impairing  the  obligation  of 
a  contract.  Ralph  R.  Laxton. 

These  questions  are  now  the  subject  of  extensive  litigation 
and  I  am  not  aware  that  a  decision  has  been  rendered. 

L.  D.  H.  Gilmour. 

Z  9.  Assuming  that  local  charges  must  be  individually 
differentiated  in  proportion  to  individual  costs,  in  so  far  as  these 
are  determinable,  and  that  individual  costs  are  individually  de- 
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terminable,  say  to  the  extent  of  60  per  cent  of  the  total  legitimate 
oosts,  how  does  the  law  say  that  the  remaining  40  per  cent  of 
legitimate  costs,  which  are  assumed  to  be  individually  indete^ 
minable,  shall  be  assessed? 

The  recent  report  of  Messrs.  Arnold  and  Carroll,  represent- 
ing the  Chicago  Council  Committee  on  oil,  gas  and  electric  light, 
may  throw  light  on  this  subject.  See  Electrical  World  of  March 
31,  1906.  Ernest  H.  Davis. 

See  answer  to  question  Z  8.  J.  J.  Cagney. 

See  answer  to  Z  8.  L.  D.  H.  Gilmour, 

Z  10.  Within  what  Federal  restrictions  must  state  authorities 
act  in  rate  making  or  regn^lation? 

The  restriction  is  that  no  person  or  company  can  be  de- 
prived of  property  without  due  process  of  law,  and  it  has  been 
construed  that  confiscation  of  property  through  inadequate  rate 
charges  imposed  by  law  is  within  the  constitutional  prohibition. 

Ernest  H.  Davis. 

See  answer  to  Z  8.  Ralph  R.  Laxton. 

There  is  no  Federal  control  limiting  the  authority  of  states  to 
regulate  corporations  created  by  the  states  and  unless  such  cor- 
porations engage  in  interstate  commerce  they  are  not  subject  to 
In^deral  control.  I^.  D.  H.  Gilmol'r. 

Z  11.  Has  the  legality  of  the  fixed  minimum  charge  been 
passed  upon  by  the  courts?  What  was  the  outcome,  and  where 
can  the  records  of  the  case  or  cases  be  found? 

Under  the  New  York  laws  by  which  an  electric  light  company 
is  required  upon  application  to  make  connections  with  and  furnish 
light  to  any  building,  but  which  contains  no  provision  limiting 
rate  which  may  be  charged  by  the  company,  it  is  held  that  such 
a  company  may  require,  as  a  precedent,  an  agreement  to  pay  a 
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reasonable  minimum  charge, — Gould  vs.  Electric  Light  Company, 
60  N.  Y.  St.,  Repr.  559;  in  which  case  $1.50  a  month  was  held 
to  be  a  reasonable  minimum  charge  where  it  appears  that  the  com- 
pany was  obliged  to  expend  $20  for  each  additional  lamp  attached 
to  its  circuit.  Ernest  H.  Davis. 

If  there  have  been  any  decisions  they  will  no  doubt  be  found 
fully  reported  in  volumes  of  American  electrical  cases. 

J.  J.  Cagney. 

Not  directly,  I  think.  The  rule  is  that  lighting  companies 
may  make  reasonable  and  uniform  rules  binding  on  all  customers 
for  the  same  class  of  service.  A  rule  for  a  minimum  must  be  uni- 
form in  its  application.  L.  D.  H.  Gilmour. 

Z  12.  A  damage  suit  has  been  brought  against  a  company 
where  a  banker  went  into  a  bank,  took  hold  of  an  electric  light 
bulb  with  one  hand  and  the  safe  door  with  the  other  and  was 
killed.  Have  you  any  record  of  any  case  where  a  person  was 
killed  with  110  volts? 

Such  an  accident  is  reported  to  have  occurred  in  the  shops  of 
a  large  corporation  in  the  city  of  Montreal. 

J.  J.  Cagney. 

Not  with  1 10  volts.  It  is  doubtful  if  any  one  could  be  killed 
under  conditions  noted.  Was  it  an  alternating-current  circuit? 
Was  man's  hand  burned  by  arcing  in  any  way?  If  so,  sure 
signs  that  high-voltage  wire  came  in  contact  with  secondary  or 
low-voltage  wires  in  some  way,  and  neutral  of  system  was 
not  grounded.  F.  O.  Broili. 

Have  heard  of  a  man  being  killed  by  touching  i  lo-volt  sock- 
et, investigation  showing  that  the  primary  was  grounded  to  the 
secondary  of  the  transformer.  Deadly  effect  of  electric  current 
depends  to  a  great  extent  on  the  contact  made  and  the  condition 
of  health  of  the  person  receiving  the  shock.  Several  instances 
are  known  where  persons  have  received  voltage  up  in  the  thou- 
sands and  are  still  living,  while  quite  a  number  are  known  to 
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have  been  killed  on  such  voltages  as  are  ordinarily  handled  with 
impunity.  M.  C.  Turpin. 

We  do  not  know  of  a  case  where  death  resulted  firom  a 
iio-volt  shock,  and  we  doubt  that  a  iio-volt  shock  could  Idll. 

W,  W.  Fuller. 

Yes;  we  have  a  record  of  a  man  killed  by  shock  from  55 
volts.  L.  D.  H.  GiLicouR. 

No ;  but  death  might  have  been  caused  by  accidental  contact 
of  primary  and  secondary  coincident  with  ground  on  another 
part  of  the  system. 

There  is  record  of  a  decision  adverse  to  the  company  in  case 
of  a  death  similar  to  that  mentioned  in  Z  13  where  it  was  proved 
that  primary  and  secondary  lines  were  crossed. 

Don't  remember  name  of  case  or  state,  but  think  it  was  pub- 
lished in  Street  Railway  Journal  about  eighteen  months  or  two 
years  ago.  Ralph  R.  Laxton. 

The  banker  undoubtedly  received  the  primary  voltage  of  the 
circuit,  the  probability  being  a  break-down  in  transfonner  between 
primary  and  secondary  windings.  The  secondary  outside  the 
building  not  being  grounded  and  there  existing  another  ground, 
the  deceased  received  the  full  ])riniary  voltage.         A.  Peters. 

Z  13.  A  company  has  been  sued  by  the  widow  of  a  former 
customer  for  $10,000  damages  on  acconnt  of  the  husband  receiv- 
ing a  shock  from  a  combination  swinging  bracket  in  the  bath-room 
of  his  residence,  which,  in  connection  with  heart  disease,  cansed 
death.  What  information  can  yon  furnish  as  to  decisions  in  cases 
of  like  nature  heretofore  tried? 

In  the  case  of  the  Royal  Electric  Company  of  Montreal  and 
Heve,  32  Supreme  Court  of  Canada  reports,  Page  462,  the  com- 
pany was  condemned  under  very  similar  circumstances,  but  in 
that  case  it  was  proven  that  primary  current  had  gotten  into  the 
premises.  J.  J-  Cagney. 

Case  of  Whitten  against  Reno  Power,  Light  and  Water 
Company.    Whitten  took  hold  of  lamp  socket  and  touched  water 
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pipe.  No  evidence  of  puncture  of  transformer,  and  no  place! 
could  be  found  where  the  primary  2200-volt  wires  were  nearer  1 
than  eighteen  inches  to  the  secondary  110-220-volt  three-wire  sys- 
tem. Neutral  of  secondary  was  not  grounded.  Suit  was  brought 
on  grounds  that  if  neutral  had  been  grounded,  Whitten  would  not 
have  met  his  death.  Jury  awarded  $8000  damages  with  costs. 
Case  tried  before  Judge  Hawley  of  U.  S.  Supreme  Court,  at 
Carson,  Nevada.  F.  O.  Brdili. 

Assuming  that  the  shock  was  of  an  electrical  nature,  the  ques- 
tion does  not  suggest  enough  to  pass  an  opinion  upon,  because  it 
does  not  indicate  any  defect  in  the  bracket  or  in  the  wiring  on  the 
premises,  nor  does  it  show  whether  the  company  put  in  such 
wiring  or  bracket  and  whether  the  same  was  so  far  under  its 
control  as  to  require  inspection  and  make  the  company  liable  for 
any  failure  therein. 

I  suppose  that  one  of  the  important  features  in  the  case  is  the 
fact  that  the  customer  had  heart  disease,  and  (he  question  arises 
whether  this  condition  made  him  more  sensitive  to  shock  and 
whether,  in  view  of  that  condition,  the  company,  if  liable,  can  be 
held  for  such  death. 

It  was  held  in  Owens  vs.  Kansas  City  &c.,  4  Amer.  &  Eng, 
cases,  590,  95  No.  169,  that  it  is  no  defense  that  the  injuries 
received  would  not  have  been  so  great  had  the  passenger  been 
in  good  health.  This  case  involves  injuries  to  a  passenger  to 
whom  there  was  due  a  very  high  degree  of  care,  but  it  seems  to 
me  that  the  principle  is  about  the  same,  and  the  verdict  was 
based  upon  the  following  request  to  charge: 

"The  defendant  is  responsible  for  all  the  ill  effects  which 
naturally  and  necessarily  follow  the  injuries  in  the  condition  of 
health  in  which  plaintiff  was  at  the  time,  and  it  is  no  defense  that 
the  injuries  may  have  been  aggravated  and  rendered  more  diffi- 
cult to  cure  by  reason  of  plaintiff's  state  of  health,  or  that,  by 
reason  of  latent  disease,  the  injuries  were  rendered  more  serious 
to  her  than  they  would  have  been  to  a  person  in  robust  health." 

If  the  condition  which  caused  the  shock  in  this  question  was 
such  as  to  make  the  company  liable,  I  should  say  that  it  would 
be  liable  for  the  death  of  the  party  regardless  of  his  condition 
of  health,  because  if  it  is  the  duty  of  the  company  to  guard 
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against  such  shocks  it  must  also  be  the  duty  of  the  company  to 
take  into  consideration  tlie  fact  that  people  of  all  conditions  of 
health  will  come  in  contact  with  its  apparatus  and  all  are  like- 
wise entitled  to  be  safeguarded  from  harm  or  at  least  to  receive 
notice  of  the  dangers  incident  to  the  situation. 

Encyclopaedia  of  Law  and  Frecedure,  otherwise  known  as 
Cyc.  Vol.  15,  page  471,  on  the  question  of  measure  of  care  re- 
quired by  electrical  companies  says: 

"Electrical  companies  are  not  insurers  of  the  safely  of  the 
public  or  of  those  whose  occupation  is  likely  lo  bring  them  into 
dangerous  contact  with  their  appliances,  and  hence  are  not  liable 
for  injuries  unless  guilty  of  some  wrongful  act  or  omission.  The 
measure  or  degree  of  care  required  of  electrical  companies  is 
variously  defined,  but  it  is  conceded  that  the  consensus  of  opinion 
is  that  ihey  must  exercise  that  reasonable  care  consistent  with 
the  practical  operation  of  their  business  which  would  be  ob- 
served by  reasonably  prudent  persons  under  like  circumstances, 
increasing  the  care  with  any  change  in  conditions  likely  to  in- 
crease the  danger  and  giving  due  regard  to  the  existing  state  o 
science  and  of  the  art  in  question."  L.  D.  H.  GilmouR. 


;tate  of       I 
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Sec  answer  to  Z  12.  Ralph  R.  Lax' 

Z  14.  Assnmine  a  broken  telephone  wire  cuts  thrangfa 
insnlation  (triple-braid,  weatherproof,  previously  in  good  coii' 
dition)  of  an  electric  light  wire  carrying  a  2200-volt  current,  and 
causes  the  death  of  a  person  coming  in  contact  with  the  telephone 
wire,  is  the  owner  of  the  electric  light  wire  legally  responsible  I 

The  Supreme  Court  of  Michigan,  in  the  action  of  Stark 
versus  the  Muskegon  Traction  and  Lighting  Company,  has  af- 
tirmed  the  decision  of  the  lower  court  in  favor  of  the  defendant 
The  main  points  were:  (i)  Negligence  of  an  electric  light  com- 
pany in  violating  an  ordinance  requiring  wires  lo  be  strung  twen- 
ty-five feet  above  the  ground  will  not  be  nresnmed  to  have  caused 
or  contributed  to  an  injury  lo  a  child  who  came  in  contact  with 
a  loose  telephone  wire  that  had  been  thrown  over  the  wires  of  the 
light  company.  (2)  The  fact  that  a  child  who  seiicrt  a  telephone 
rrirc.  susiwnded  over  a  defectiveh- insulated  electric  lieht  1 
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was  not  aware  of  the  danger  of  so  doing,  is  not  sufficient  of  itself 
to  charge  the  electric  light  company  with  responsibility  for  injury 
to  the  child.  (3)  Electric  light  wires  were  suspended  only  nine- 
teen feet  above  the  ground,  whereas  the  city  ordinance  required 
them  to  be  suspended  twenty-five  feet  above  the  ground.  There 
was  also  evidence  of  their  defective  insulation.  Plaintiff,  a  boy 
ten  years  of  age,  was  playing  with  other  children  on  the  ground 
beneath  the  wires,  when  a  telephone  wire,  strung  on  the  same 
post  with  the  light  wires,  became  broken  and  was  thrown  by  one 
of  the  children  over  the  light  wires,  where  it  came  in  contact  with 
defective  insulation. 

Plaintiff  took  hold  of  the  telephone  wire  in  order  to  ex- 
perience the  shock  which  another  boy  had  received,  and  to  show 
his  valor,  and  was  injured.  Held,  that  neither  the  defective  insu- 
lation nor  the  distance  of  the  wires  from  the  ground  was  the 
proximate  cause  of  the  injury  to  plaintiff,  but  such  injury  was 
the  result  of  his  own  wrongful  interference  with  the  wires. 

Ebensburg  Lt.,  Heat  and  Pr.  Co. 

In  answer  to  Z  14  I  would  refer  you  to  the  case  of  Rowe  vs. 
New  York  and  New  Jersey  Telephone  Company,  et  al,  9  Amer. 
Neg.  Rep.  528,  being  a  decision  of  the  Supreme  Court  of  New 
Jersey,  and  the  opinion  delivered  by  Mr.  Justice  Dixon.  In  this 
case  one  of  the  defendants  maintained  in  a  public  street  a  line  of 
wires  carrying  a  harmless  current  of  electricity,  and  the  other 
defendant  maintained  in  the  street,  below  that  line,  a  transverse 
line  of  wires,  carrying  a  dangerous  current.  There  were  no 
guards  to  prevent  one  of  the  upper  wires,  which  fell,  from  coming 
in  contact  with  the  lower  wires,  and  thus  conducting  their  dan- 
gerous current  down  to  the  surface  of  the  street.  It  was  held 
that  the  absence  of  such  guards  would  sustain  a  finding  that  both 
defendants  had  neglected  their  duty  to  traverse  on  the  wire. 

In  the  question  particular  reference  is  made  to  the  good 
insulation  on  the  electric  wire.  I  assume  that  the  insulation  would 
be  considered  as  practically  no  different  from  the  insulation  on 
the  electric  wire  in  the  Rowe  case,  which  was  decided  1901,  so 
that  the  question  as  to  whether  the  insulation  was  a  satisfactory 
precaution  was  not  considered  and  the  question  of  negligence  was 
decided  on  the  failure  to  use  a  guard  wire,  and  the  court  held 
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that  if  a  guard  such  as  was  referred  to  in  the  opinion  would  be 
a  reasonable  means  of  preventing  danger  likely  to  arise  from  the 
breaking  of  a  telephone  wire,  it  was  the  duty  of  the  companies 
to  provide  the  guard  or  see  that  it  was  provided  and  a  failure  to 
do  so  was  negligence. 

It  was  decided  in  the  case  of  New  York  and  New  Jersey  Tele- 
phone Company  vs.  Bennett  (Court  of  Errors  and  Appeals,  New 
Jersey,  March  Term,  1899)  that  the  question  whether  the  lineman 
of  the  telephone  company  had  been  reasonably  diligent  in  discov- 
ering the  fallen  wire  and  in  preventing  probable  injury  was  prop- 
erly left  to  the  jury.  It  was  also  held  in  this  case,  which  was  a 
case  where  a  telephone  wire  dropped  over  a  trolley  wire,  that  the 
question  whether  the  failure  of  the  trolley  company  to  use  g^ard 
wires  was  negligence  was  a  question  for  the  jury. 

My  answer  to  the  above  question,  therefore,  is  that  the  owner 
of  the  electric  light  wire  is  legally  responsible  for  injuries  received 
by  a  traveler  on  the  highway  under  conditions  stated  in  the  ques- 
tion and  that  the  telephone  company  is  likewise  negligent,  because 
neither  of  said  companies  used  a  guard  wire,  which  seems  to  be, 
so  far  as  the  cases  are  concerned,  the  most  reasonable  means  to 
prevent  just  such  an  accident  as  occurred.    L.  D.  H.  Gilmour. 

Should  say  telephone  company,  on  prima  facie  evidence. 

Ralph  R.  Laxton. 

Xo.  The  telephone  company  would  be  liable,  provided  there 
is  no  joint  ownership  and  both  parties  occupy  the  same  pole  with 
contract  drawn  in  such  a  way  that  it  specifies  as  to  which  com- 
pany shall  be  liable.  F.  C.  S..  Malden  Electric  Co. 

It  is  possible  under  ilie  circumstances  stated  for  the  lighting 
company  to  be  responsible.  Ernest  H.  Davis. 

Z  15.  Has  liability  insurance*  either  employers'  or  public, 
paid  the  company,  or  is  the  amount  of  losses  much  less  than  the 
premium? 

W'e  carry  our  own  e:r.plv\\  ecs'  i:is;:rance.  except  for  those  en- 
C^ccvi  o:;  ha/arvioi'.s  construction  work :  the  latter  are  covered  bv 
iv^licv  with  a  casv.a'tv  cv^npar.v  T.  T.  C.agxev. 
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Liability  insurance  is  not  satisfactory,  especially  in  large 
corporations.  It  does  in  some  cases  pay  where  plants  are  being 
constructed  if  it  is  carried  for  a  short  time. 

James  R.  Shurtz. 

A  company  can  not  afford  not  to  carry  liability  insurance. 

F.  Ellwood  Smith. 

Usually,  the  smaller  the  electric  light  company  the  greater 
the  probability  is  that  liability  insurance  will  pay  the  company. 
In  larger  companies  the  reverse  is  usually  the  case. 

Ernest  H.  Davis. 

We  have  found  it  profitable  to  carry  liability  insurance,  both 
employers*  and  public,  at  the  premiums  obtainable,  which,  how- 
ever, are  very  much  less  than  the  tariff  rates.  At  anything  like 
the  tariff  rates,  we  would  not  consider  such  insurance.  I  believe, 
however,  that  the  large  liability  companies,  through  their  organi- 
zation and  experience,  can  handle  the  company's  liability  covering 
accidents  at  a  materially  less  cost  than  the  company  could  through 
a  separate  organization.  The  question  in  each  case  will  depend 
upon  the  liberality  of  rate  that  can  be  obtained  from  the  liability 
company.  The  Brooklyn  Edison,  W.  W.  Freeman. 

The  great  objection  to  liability  insurance  is  the  fact  that  the 
insurance  company's  liability  is  limited  and  that  a  disposition  is 
shown  by  most  such  companies  to  fight  a  case  rather  than  settle. 
Cases  have  come  to  my  attention  in  which  the  electric  company 
had  every  opportunity  to  settle  claims  at  comparatively  small 
expense,  but  was  restrained  by  the  insurance  people  with  the 
result  that  large  damages  were  granted  the  plaintiff ;  of  course,  the 
insurance  company  paid  to  the  limit  of  their  liability,  and  the 
electric  company  had  to  pay  the  rest.  S.  R.  Inch. 

Z  16.  Is  the  electric  lighting  company  required  by  law  to 
supply  service  to  consumer  with  whom  it  does  not  care  to  do 
business  by  reason  of  consumer's  unwarranted  complaints,  accusa- 
tions of  dishonesty,  and  so  forth? 

As  a  public-service  corporation,  it  looks  that  way ;  surely  you 
could  convince  your  detractors  of  their  mistaken  and  unwarranted 
opinions.  F.  D.  Sampson. 


488  Z— LEGAL 

Generally  speaking,  the  law  would  require  that  service  t 
renderetj  to  any  customer  willing  to  pay  regular  price  for  it.  The 
customer  would  be  justly  liable  for  a  charge  covering  any  expense 
incurred  by  the  company  on  account  of  unwarranted  complaints, 
especially  if  he  is  given  one  notice  that  he  will  be  charged. 

Ralph  R.  Laxton. 


Z  17.  Could  a  conanmer  lawfully  refuse  to  allow  this  com- 
pany to  remove  wiring  tbat  had  been  placed  on  installment  plan,  in 
the  event  of  non-payment  or  other  caose? 

There   is   a   law   tliat   forbids  removing   anything   in 

consumer's  premises  if  it  is  nailed.  This  is  the  manner  in  whicTi 

moulding  work  is  usually  installed.  If  screws  are  used,  however, 
the  equipment  may  be  removed.  E.  A.  M.,  N.  Y.  Ed.  Co. 


Yes. 


L.  D.  H.  GiLMCT 


The  doctrine  of  fixlures  as  well  as  the  law  of  chattel  mort- 
gages varies  in  different  states.  Probably  you  could  not  remove 
wiring  unless  original  contract  specifically  provided  for  removal, 
and  you  would  then  be  liable  for  any  damage  to  premises  in 
removing  it.  Ralph  R.  Laxton. 

Not  lawfully,  nor  morally:  but  they  do  refuse,  and  where,  as 
is  usually  the  case,  the  customer  is  not  financially  responsible 
redress  is  too  expensive.  L.  D.  H.  Gilmouh. 

Z  18.  A  company  has  500-volt  direet-corrent  and  llO-volt 
alternating- current  mains  all  over  the  city.  In  order  to  improve 
the  service  and  cut  down  operating  expenses,  the  company  wishes 
to  do  away  gradually  with  its  SOO-volt  buiiness.  Can  it  refnse  to 
oonneot  a  man  who  demands  SOO-volt  cnrrent? 


The  company  would  certainly  have  a 
under  these  conditions. 


right  to  refuse  a  ma 
F.  D,  Sampson. 


Usually,  an  explanation  of  the  situation  will  have  the  desired 
effect 


]  nave  me  aesirea    ■ 
A.  PTiflHJ 
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I  have  known  this  to  be  done  and  think  it  perfectly  legal 
unless  franchise  specifies  some  particular  class  of  service.  It 
would  be  bad  public  policy  to  restrict  improvements  legally. 

Ralph  R,  Laxton, 

It  can,  and  may  be  compelled  to  lie  out  of  it  afterward. 

L.  D.  H.  GrLMOUB. 

Z  19.  Hadn't  the  pnblio-seirioe  corporations  better  "oome 
down  the  pole"  and  admit  gracefully  that  the  people  have  the 
right  to  fix  reasonable  rates,  where  prevailing  rates  are  proven 
by  proper  examination  to  be  nnreaaonable  ? 

They  most  certainly  would  better  agree  to  give  up  unreason- 
able rates.  Birmingham  Ry.,  Lt.  andPr.  Co. 

If  a  company  charges  unreasonable  rates  it  is  only  standing 
in  its  own  light.  It  is  much  better  to  gel  twice  the  business  at 
twelve  cents  than  the  half  at  fifteen.  A.  Peters. 

Mark  Twain  once  observed,  referring  to  a  person  kicked  to 
pieces  by  a  mule,  that  "a  very  small  piece  of  some  people  would 
assuage  a  great  deal  of  grief."  A  small  reduction  in  price  volun- 
tarily made  is  always  more  satisfactory  to  the  customer  and  of 
more  advertising  advantage  to  a  corporation  than  a  larger  reduc- 
tion made  under  compulsion.  L.  D.  H.  Gilmour. 

Yes ;  they  have  no  rights  except  such  as  are  derived  from 
the  people,  and  sooner  or  later  the  people  can  in  some  way 
restrict  or  abolish  them.    The  "high  perch"  is  very  insecure. 

Ralph  R.  Laxton. 

UHCLASSITIED 

1.  How  can  the  medical  profession  be  awakened  to  the  neces- 
Bity  of  attempting  to  revive  persons  shocked  into  insensibility? 
The  writer  has  had  two  unhappy  experiences  with  doctors  who 
grew  indignant  becanse  their  ability  to  disoem  between  life  and 
death  seemed  to  be  questioned. 

This  association  should  present  proper  papers  on  this  subject 
to  every  medical  journal  and  medical  association,  and  if  the  neces- 
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sary  mailing  list  can  be  compiled  send  copies  to  every  practicing 
physician  in  the  country.  Warren  Partridge. 

The  best  way  would  be  for  the  injured  man's  friends  to  con- 
tinue the  work  of  resuscitation,  and  in  case  of  success  give  wide 
publicity  to  the  facts,  stating  conditions.  This  would  undoubtedly 
make  the  medical  man  feel  "cheap"  and  possibly  have  a  beneficial 
effect  when  he  was  called  upon  to  deal  with  a  similar  case. 

A.  Peters. 

I  should  think  the  leading  medical  journals  would  gladly 
publish  any  well-prepared  articles  on  this  subject,  especially  if 
based  upon  personal  observation,  or  experience;  and  that  the 
various  state  and  national  medical  societies  would  find  it  an  inter- 
esting and  profitable  topic  for  discussion.  The  twenty-ninth  con- 
vention might  place  this  in  the  hands  of  a  committee,  and  possibly 
secure  the  assistance  of  one  or  more  of  the  Federal  medical 
departments  in  the  work  of  disseminating  information.  Detailed 
statistical  information  would  help  managers  to  educate  their  med- 
ical friends  along  this  line.  Ralph  R.  Laxton. 

2.  Is  there  any  electro-chemical  process  the  product  of 
which  could  be  manufactured  on  a  profitable  basis  by  electric 
lighting  companies,  utilizing  for  this  purpose  the  spare  capacity 
available  at  low-load  hours  ? 

3.  Could  a  practical  wind-power  plant  of  moderate  cost  be 
desigfned  for  electric  lighting  on  farms  in  the  prairie  states,  where 
winds  are  nearly  as  continuous  as  on  the  ocean  beach? 

Professor  La  Cour  recently  carried  out  a  series  of  experiments  on 
windmills  for  the  Danish  Government  at  Askow.  The  object  of  the 
experiments  was  the  selection  of  the  best  type  of  windmill  and  the  best 
arrangement  of  generating  plant. 

Professor  La  Cour  found  that  a  properly-designed  four-vaned  motor 
gave  superior  results  to  any  other  type,  especially  as  regards  suitabilit>-  of 
speed  for  dynamo  driving  with  moderate  speed  reduction.  The  powt-r 
available  from  a  given  mill  varies  with  the  speed  of  the  wind  in  accord- 
ance with  the  following  expression  : 

Area  of  vane  /Speed  of  wind\  * 

Horse-power  developed  ~"      surface  in         X     I       in  metres       I  -?-    1,250. 

square  mcires  \    per  second     / 

Thus,  with  a  vane  area  of  twelve  square  metres  and  a  wind  velocity 
oi  six  metres  per  second,  the  horse-power  available  =  two.     With  veloc- 
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itics  of  four,  eight  and  ten  metres  respectively,  the  horse-power  =  fivc- 
eif^hths,  five  and  ten  approximately,  or,  allowing  for  loss  due  to  air 
friction,  the  available  horse-power  in  the  four  cases  would  be  about  one- 
half,  one  and  three-quarters,  four  and  one-quarter  and  eight  and  one- 
half.  The  windmill  should  be  self-adjusting  as  regards  the  direction  of  the 
wind. 

In  order  to  maintain  a  uniform  supply,  some  form  of  reserve  supply 
must  be  available,  which  can  be  drawn  on  during  windless  periods.  The 
most  suitable  reserve  in  the  case  of  large  installations  consists  of  a  petrol 
motor,  and  for  small  ones  of  a  horsed  capstan.  The  employment  of  such 
a  reserve  reduces  the  cost  as  com|)ared  with  that  of  accumulators  suf- 
ficiently large  to  meet  all  the  conditions  unaided. 

As  an  example  of  the  cost  of  such  an  installation  suitable  for  a  small 
village^  Professor  La  Cour  gives  particulars  of  a  station  which  has  been 
supplying  450  incandescent  lamps,  as  well  as  a  few  arc  lamps  and  motors, 
for  over  two  years  at  Askow: 

Wind  motor $800 

Petrol  motor  (as  reserve)   800 

Accumulators    1350 

Dynamo  850 

Gear  95 

Switchboard  and  cell  switch 95 

Base 450 

Mains   340 

Total  $4180 

Attendance,  oiling  and  starting  wind  motor $53-50 

Attendance,  etc.,  for  petrol  motor  (during  30  days 

in  the  year  at  4s.  6d.) 33.8$ 

Petrol  consumption  per  annum 53.5© 

Lubricant 21 .90 

Total  $162.75 

The  receipts  for  energy  would  amount  to  $680,  giving  an  excess  of 
receipts  over  expenditure  of  at  least  $510,  or  about  twelve  per  cent  on 
the  capital  expenditure  of  $4180.  The  cost  of  such  an  installation  for  an 
ordinary  farmhouse  is  estimated  at  about  $950,  and  the  great  advantage  of 
such  installations  to  the  peasant  population  has  led  to  the  recent  con- 
struction of  a  considerable  irumber  of  them  in  Denmark. — Elektrotechnik 
und  Maschinenbau. 

It  has  been  suggested  that  in  place  of  the  petrol  motor  and 
accumulator  it  might  be  possible  in  certain  localities  to  use  wind- 
mills to  pump  water  into  elevated  tanks  or  reservoirs  during  times 
when  a  surplus  amount  of  power  is  available  and  then  use  water 
power  in  times  of  shortage.  Editor. 

4.    What  improvement  in  the  QTTESTION  BOX  can  you  say- 

One  suggestion  that  I  would  like  to  make  with  regard  to 
the  Question  Box  is  that  the  same  questions  crop  up  apparently 
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from  year  to  year.  Possibly  such  questions  could  be  printed 
and  the  answer  given  in  a  reference  to  preceding  editions.  TUi 
would  save  space  and  make  a  man  value  his  Question  Boxes  ani 
consult  them  when  he  got  into  difficulty.  Another  thing  is»  it 
seems  to  me,  to  save  space,  and  this  can  be  done  by  limiting  ibe 
answers  to  the  one  complete  one  or  the  best  one.  I  do  not  think 
it  adds  much  value  to  a  reply  to  have  a  lot  of  "yeses"  and  "noes"; 
all  that  sort  of  thing  can  be  strninjiarized.  As  to  the  length  tfait 
answers  are  likely  to  run,  we  have  a  good  example  in  the  ques- 
tions on  meters,  a  good  instance  being  U  6,  where  even  die 
text  of  an  ordinance  creating  supervision  of  meters  is  requested. 
One  might  as  well  ask  for  the  copy  of  a  patent  or  a  law,  it  seemi 
to  me.  A  good  many  of  the  questions  scattered  through  the  bos 
do  not  look  to  me  like  practical  questions,  but  academic  and 
theoretical,  and  I  think  the  Question  Box  should  be  limited  to  Ae 
oractical  difficulties  of  the  business. 

There  is  no  limit  to  the  problems  that  can  be  discussed  in  ai^ 
field  if  one  will  take  the  time  and  space.  A  good  many  of  the 
questions,  for  example,  under  contracts  and  rates,  advertisiiig; 

accounting  and  statistics,  are  of  this  character,  and  many  of  them 
seem  to  me  to  go  beyond  the  scope  of  the  Question  Box,  as 
originally  understood  and  as  successfully  carried  out,  if  its  pub- 
lication is  not  to  become  too  onerous  on  the  association. 

T.  C.  Martin. 


It  would  seem  that  most  of  the  questions  answered  by  par- 
ties are  answered  briefly,  and  it  would  be  well  if  they  were 
entered  into  a  little  more  in  detail  so  as  to  bring  out,  if  possible, 
the  method  of  arriving  at  the  results  given  in  answer  to  the 
questions,  even  at  times  calculating  the  problems  and  giving  them 
in  such  a  manner  that  a  laMiian  could  understand  them. 

A.  E.  Walden. 


It  seems  to  me  that  if  previous  issues  of  the  Question  Box 
were  referred  to  more  frequently,  and  if  questioners  made  ordi- 
nary efforts  to  obtain  answers  to  their  questions  from  sources 
that  are  readily  available,  it  would  save  a  g^eat  deal  of  repeti- 
tion, work  and  space  in  the  yearlv  Question  Box. 
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t  While  I  recognize  the  fact  that  the  association  is  constantly 

I  increasing  in  membership  and  that  new  members  can  not  refer 

ir  to  previous  issues,  making  the  complete  elimination  of  all  repe- 

E  tition  inadvisable,  I  still  believe  that  somewhat  closer  censorship 

t  than  has  been  practiced  heretofore  in  this  regard  is  a  move  in 

f  the  right  direction.                                        Alex  J.  Campbell. 

r  The  question  of  the  proper  use  of  incandescent  lighting  is 

r     something  to  which  little  study  has  been  given  in  the  past,  but 
t    to-day  the  knowledge  on  this  subject  is  growing  with  wonderful 
t    strides ;  people  realizing  that  the  problem  is  not  solved  by  simply 
[     putting  so  much  light  into  a  room,  but  that  good  illumination, 
I     which  is  what  the  customer  is  paying  for,  is  an  engineering  study 
of  the  highest  practical  importance  to  both  the  customer  and  elec- 
tric light  company.    I  would  most  decidedly  suggest  that  in  next 
year's  Question  Box  such  questions  of  illumination  be  included  as 
those  given  in  Mr.  Burnett's  paper  before  the  Illuminating  En- 
gineering Society  at  its  April  meeting,  1906. 

Van  Rensselaer  Lansingh. 

6.  Li  there  a  watch  permanently  immnne  from  irregrolarities 
due  to  stray  fields? 

The  $2.50  watch  of  the  New  F.ngland  Watch  Company  is 
entirely  immune  from  magnetic  effects,  but  it  is  not  a  remarkably 
accurate  timekeeper.  Dugald  C.  Jackson. 
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QUEST  IONS 

VoTm—Qnttltioa»  marked  (•)  are  included  thfoojrfa  the  councsy  of  Mr.  Henry  L.  Dobcrty. 
editor  of  the  1906  (^eetioii  Box  of  the  Ohio  Gm  Light  Aaecdatioo.— BorroK. 


QoMgnom  Buildings 

A    I    Give  cost  per  cubic  foot  of  recent  station  and  substation  buildings, 
stating  briefly  general  characteristics  as  to  material,  construc- 
tion and  kind  of  foundation. — ^p.  3. 
'^A    a    Does  too  much  water  in  concrete  have  bad  effects,  and  if  so 

what  are  they? — p.  5. 
'^A    3    Is  it  advisable  to  use  water-gas  generator  clinkers  and  ashes  for 
concrete  instead  of  stone  in  any  kind  of  foundation  work?— 
p.  6. 

A  4  Is  it  desirable  to  employ  the  all-concrete  construction  for  power- 
house buildings? — p.  8. 

A  5  Assuming  that  for  short  spans  all-concrete  and  for  long  spans 
steel-truss  roof  construction  is  the  cheaper,  at  what  width  of 
span  is  the  turning  point? — ^p.  8. 

A  6  Where  it  i>  desirable  to  make  the  crane  available  for  handling 
machinery  in  basement,  such  as  condensers,  pumps,  valves, 
piping:,  etc.,  can  you  suiigest  any  better  removable  flooring  than 
iron  or  steel  plates? — p.  g. 

.•V  7  Is  it  sate  to  use  a  cement  fioor  in  a  nx^m  where  alternating-cur- 
rent mach:ner>-.  operating  at  2J00  volts  or  higher,  requires 
handling  of  the  parts  by  operator? — p.  10. 

A  S  What  kind  of  materials  are  best  for  (a'i  foundations  for  dynamos 
and  engines?  vb'^  I'kvrs  for  engine  and  d>-na mo- rooms? 
— p.   11. 

A  o  v»'i^  1>  concreie-b'i.vk  co:istri!Ciion  suitable  for  central -station 
buildings?  ^b»  Is  it  found  practical  to  plaster  on  concrete 
blocks  with  dov.ble  air  space,  in  cold  climate,  without  additional 
lathinjj  and  plastorinij- — p    14 

B 

W  A  FKK-  W  n  Yi'.  >      W  A TSR-  PoW  EK.    EtC. 

B     I     What  percentage  of  trrct:  v  is  there  in  a  rope-drive  from  vertical 

water-wheel  to  hor;or.ta!  shaft? — p.  1+ 
B    J     In  ,\  combinevl  water-tvwer  and  steam  plant  is  it  practical  to 

use  the  overiiow  from  cotide users  for  the  purpof^e  of  preventinvi 

or  re\l«oing  tn>ub'es  dt!c  to  ice? — p.  14. 
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Question 

B  3  How  docs  frazil  or  anchor  ice  affect  your  plant?  (a)  Does  it 
block  your  racks?  (b)  Does  it  reduce  the  output  of  your 
water-wheels?  (c)  Does  it  stick  the  gates  and  thus  make 
regulation  impossible? — ^p.  15. 

B  4  What  is  the  lowest  head  under  which  satisfactory  operation  of 
horizontal  turbines  can  be  secured? — p.  17. 

B  5  What  is  the  most  desirable  way  to  set  horizontal  turbines  for 
operation  under  30- foot  head? — p.  17. 

B  6  What  methods  are  used  to  prevent  racks  clogging  with  ice  where 
from  300  to  400  cubic  feet  of  water  are  used  per  second? — p.  17. 

B  7  In  a  water-power  plant  of  moderate  size  (about  1000  horse- 
power) and  moderate  head  (60  feet  or  thereabouts),  what  is 
the  best  method  of  avoiding  possible  water-hammer  in  the  pen- 
stock or  wheel  case?  Should  relief  valves  be  installed  or  a 
standpipc,  or  both? — ^p.  18. 

B  8  Where  a  standpipe  is  installed  to  prevent  water-hammer,  is  it 
necessary  in  northern  climates  to  heat  the  water,  or  will  the 
ordinary  surging  of  the  water  in  the  pipe  be  sufficient  to  pre- 
vent freezing? — p.  19. 

B  9  Are  there  other  successful  methods  of  transmitting  power  from 
vertical  turbines  to  horizontal  shafting  besides  bevel  gearing? 
Where  are  they  employed? — p.  20. 

B  10  What  are  the  main  advantages  of  double-discharge  horizontal 
turbines  over  centre-discharge  turbipes? — p.  21. 

B  II  What  is  the  maximum  per  cent  of  speed  variation  from  one- 
quarter  load  to  25  per  cent  overload  in  a  water-turbine  gen- 
erator, and  does  the  water  consumption  vary  in  the  same  ratio 
for  various  loads  as  the  steam  consumption  of  a  steam  turbo- 
generator?— p.  21. 

B  12  This  winter  ice  has  gathered  on  the  inside  of  our  steel  penstock 
(which  is  1600  feet  long  and  6  feet  in  diameter)  during  the 
daytime  when  we  are  shut  down.  Then  when  we  begin  the 
night  run  it  breaks  off  and  runs  into  turbines  for  two  or  three 
hours,  making  much  trouble.    What  is  the  remedy? — p.  21. 

B  13  An  article  in  an  electrical  journal  states  that  increasing  the  grate 
surface  will  prevent  ice  from  forming  on  the  grates.  Has 
anyone  tried  this  and  with  what  success? — p.  22. 

B  14  Give  good  method  of  providing  against  the  burning  out  of  wooden 
step-bearings  on  vertical  water-wheels,  caused  by  insufficient 
lubrication. — p.  22. 

c 

Feed  Water,  Etc. 

♦C    I     Should  wooden  water  tanks  be  painted,  or  how  treated? — p.  23. 
♦C    2    In  wooden  water  tanks  .should  the  heart  side  of  the  wood  face  in 
or  out? — p.  23. 

Q— ?2 
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QummoM 

C  3  Is  it  good  practice  to  install  a  feed-water  heater  1^-passc^  bj  a 
direct  exhaust  to  the  atmosphere?—^.  24. 

C  4  Give  a  good  way  to  remove  scale  in  a  dosed  heater,  bj  boSinc 
with  some  solution  or  reagent^  for  instance,  without  taking 
heads  off  heater  or  using  mechanical  tools.— p.  25. 

C  5  Give  compound  formula  for  water,  the  impurities  in  whidi  are 
65  per  cent  calcium  sulphate,  13  per  cent  calcium  carboiuite  and 
22  per  cent  other  substance. — p.  26. 

C  6  Boiler  feed  water  is  impregnated  with  tar  from  a  nearlqr  water- 
gas  plant  What  effect  will  the  tar  in  time  have  on  the  feed 
pipe,  pump,  valves  and  boilers,  also  on  engine  cylinders?  And 
what  is  the  best  method  of  extracting  the  tar  from  the  water? 
— p.  26. 

C  7  How  much  heating  surface  is  usually  allowed  per  horse-power  in 
a  closed  feed-water  heater? — p.  26. 

C  8  Are  recording  thermometers  sufficiently  accurate  to  justify  tiieir 
use  in  recording  temperature  of  boiler  feed  water  when  ther- 
mometer is  placed  100  feet  from  and  15  feet  above  point  of 
connection  on  feed  pipe? — p.  27. 

C  9  Is  an  electrically-driven  feed  pump  more  reliable  and  eoonomical 
than  the  ordinary  steam-driven  pump? — p.  27. 

D 

Fuel 

D  I  Where  necessary  to  have  practically  smokeless  combustion,  is  it 
possible  to  burn  bituminous  coal,  and,  if  so,  under  what  con- 
ditions of  boiler  equipment  and  firing? — ^p.  28. 

D  2  WTiat  size  of  air  openings  in  grates  is  the  most  advantageous 
when  using  Hocking  screenings  under  water-tube  boilers,  with 
a  stack  60  inches  diameter  and  150  feet  high,  or  a  draft  of 
one-half  inch? — ^p.  ^^. 

D  3  (a)  What  is  the  fuel  cost  per  kilowatt-hour?  (b)  Give  capacity 
and  characteristics  of  station,  (c)  Give  kind  of  fuel  used  and 
cost  per  ton. — p.  33. 

D  4  (a)  How  many  pounds  of  coal  per  kilowatt-hour  at  switchboard 
arc  consumed  in  members'  plants-— condensing,  non-condensing, 
etc.?  (h)  Same  for  turbines,  (c^  Same  for  cubic  feet  of  gas 
in  gas-engine  station,  stating  kind  of  gas.  (d)  State  capacity 
and  characteristics  <^f  station. — p.  36. 

D    5    \Miat  efticicncies  are  obtained  with  different  kinds  of  coal? — p.  3^. 

D  6  Calling  big-vein  George's  Creek  bituminous  coal  100,  give  the 
value  of  various  kinds  of  bituminous  coal,  anthracite  coal,  coke 
and  coke  breeze  in  percentages  of  this  figure. — p.  37. 

D  7  What  are  the  heat  values  of  coal  used  by  the  different  com- 
panies?— p.  38. 

D  8  Give  heat  values  in  B.  t.  u.  of  gas  coal,  coke  and  George's  Creek 
big- vein  coal, — p.  ,^. 
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D    9 
D  lo 


•D  13 
D  14 


D  i6 
D  17 


D  22 

D  23 


Which  is  the  more  economical,  riin-o£-mine  at  $a.oo  or  nut  coal 

at  $2.25  ?— P-  38. 
In  locations  where  freight  on  coal   is   from  $1.10  to  $1.30,   what 
grade,  from  domestic  lump  to  nut  and  slack,  will  generate  rnost 
steam  for  least  money,  under  liorizontal  tubular  boilers  loaded 
to  rating?— p.  39. 
Quote  any  actual  tests  obtainable  as  to  the  efficiency  of  Roslyn, 

Washington,  and  Rock  Springs,  Wyoming,  coal,— p.  40. 
What  is  the  effect  of  weathering  on   different  kinds  of  coal? 

—p.  40. 
How  deep  may  soft  coal  be  piled  with  safety,  without  providing 

any  ventilation  ?— p.  41. 
Can  the  degree  of  liability   to   spontaneous   combustion   in   bitu- 
minous coal  be  determined  by  chemical  analysis? — p.  42. 
What  style  of  furnace  is  best   suited  to  burn  coke,  and  what  is 

the  effect  of  burning  coke  on  the  brick  setting? — p.  42. 
What  success  has  been  attained  by  burning  coke  bree/e  and  culm 

with  the  aid  of  forced  draft? — p.  43. 
Can  you  furnish  data  on  methods  and  results  of  using  gas  tar  as 

boiler  fuel? — p.  44. 
What  efficiencies  have  been  attained  in  firing  steam  boilers  with 

natural  gas  and  with  producer  gas?— p.  44, 
What  is  the  most  economical  method  of  generating  gas  tor  power 

plants?- — p.  44, 
In  using  gas  as  boiler  fuel,  what  is  the  best  arrangement,  con- 
gas pressure  and  air  dilution  ? — p,  45. 
lything  been   done   in   this   country,   outside  of  municipal 
5,  in  the  use  of  garbage  as  fuel? — p.  45. 
tlie  best  kind  of  coal-handling  apparatus? — p.  45, 
the  average  cost  of  coal-handling  per  ton?    State  con- 
:.— p.  46. 

the  comparison  of  B.  t,   u.  per  pound  in   Pennsylvania 
and  English  Welsh  coa!?— p.  47- 
Give  comparative  values  of  coal  and  oil  for  boiler  fuel. — p.  47, 
What    is    the   best    method   o£   preventing   coal-storage    fires    in 
bituminous  coal,  and  what  is  the  best  method  of  putting  out 
same  when  once  started?    Coal  is  stored  out  of  doors  on  the 
ground  and  is  leveled  off  at  a  height  of  12  feet. — p.  48. 


Boilers  and  Mechanicai,  Stokers 

(a)  What  success  have  you  had  with  superheating  boilers?  (b) 
Do  superheating  boilers  work  well  in  multiple  with  other 
boilers?  (e)  Would  you  advise  independent  superheaters 
instead  of  superheating  boilers  to  supply  superheated  steam  to 
turbines? — p,  49. 

(a)    Are  inlernally-fired  boilers — Morrison  type — satisfactory   for 
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electric -power  plants?     (b)  Will  they  stand  forcing  for  pcA    I 
loads?     (c)  Why  are  they  usually  "leaky"?— p.  SO. 

In  a.  station  of  5000-kilowatt  capacity  or  less,  has  the  mechanical 
stoker  shown  any  actual  economy  in  labor  or  fuel  as  compufl 
with  hand-firing?    If  so,  how  much? — p.  50, 

In  an  electric  light  plant  of  about  400-kilowati  capacity,  using 
soft  coal  screenings  at  $1.25  per  ton,  would  it  be  an  advantage 
lo  install  mechanical  stokers? — p.  51. 

What  type  of  mechanical  stoker  is  best  for  small  central  station 
giving  a  12-hour  service?— p.  52. 

(a)  What  detail  methods  of  firing  have  been  adopted  to  secure 
smoke  abatement?  (b)  State  conditions  under  which  same 
were  applied.— p.  52. 

Give  type  of  smoke  consumers  that  have  produced  good  resolti, 
stating  boiler  conditions  under  which  same  were  installed. 
P-  53. 

What  is  a  reasonable  expenditure  for  boiler  compound  per  horse- 
power-hour  ?— p.  S3- 

Ui^ing  hard  water,  is  it  possible  to  keep  boiler  tubes  absolutely 
clean  by  use  of  proper  compound,  or  does  a  compound  allow  a 
thill  scale,  one-sixteenth  inch  or  less,  to  form  and  merely  keep 
It  soft?  Briefly,  what  is  the  best  result  one  can  expect  under 
these  conditions? — p.  54. 

What  would  be  considered  fair  fuel  economy  over  a  month  of 
regular  operating  work  when  burning  bituminous  coal  in  » 
hand-iired  furnace,  and  under  similar  conditions  what  should  it 
be  if  the  same  grade  of  fuel  were  fired  on  a  chain  grate? — p.  55 

What  is  the  best  stoker  for  horizontal  tubular  boilers  of  125  horse- 
power each,  say,  for  a  battery  of  four  boilers? — p.  55. 

Wliy  are  mechanical  stokers  sometimes  discarded  after  being 
installed  ?— p.  55, 

What  are  the  comparative  advantages  of  motor  and  steam  drive 
for  automatic  stokers  in  a  light  and  power  plant? — p.  56. 

How  should  a  60-inch  by  l8-fo..it  return  tubular  boiler  be  set  ani' 
cared  for  so  as  lo  maintain  light  brickwork? — p.  56. 

What  composition  in  fire-hrick  will  best  stand  the  heat  and  abuse 
common  to  a  boiler  furnace  in  a  large  generating  station,  with- 
out cracking  or  running  too  freely?  Where  is  siidi  a  day 
found? — p.  s6. 

What  is  the  general  e^cperimce  in  the  use  of  chain  grates  with 
anthracite  coal?— p.  56. 

Our  power-house  is  located  at  tide  water.  We  have  aooa-bp 
Stirling  boilers  equipped  with  "Tread-kill"  shaker  grates. 
150  X  If-foot  steel  Slack,  natiml  draft.  At  Ibnes.  when  all 
conditions  are  apparently  unchanged  as  to  load,  feed  water, 
coal,  etc,  it  is  impossible  to  hold  steam,  while  as  a  gvneral  nile  ■ 
it  is  no  trouble.    What  is  the  cause  and  its  remedy?— 


INDEX  II— QUESTIONS  501 

Question 

£  18    What   is   the   usual   cause   of   burned-out   tubes   in   water-tube 

boilers? — ^p.  57. 
£  19    What  is  the  comparative  economy  and  efficiency  of  the  Parker 

water-tube  boilers  and  the  Babcock  and  Wilcox  water-tube 

boilers? — p.  57. 
£  20    Would  a  foaming  boiler  give  any  bad  results  if  not  attended  to 

in  proper  time? — p.  58. 
£  21     Is  there  a  steam- jet  blower  smoke  consumer  on  the  market  that 

is  economical  and  that  consumes  the  smoke? — ^p.  58. 


Forced  Draft,  Blowers,  Stacks 

F  I  Has  reinforced  concrete  in  which  broken  fire-brick  was  used  ever 
been  tried  for  boiler-flue  construction? — p.  58. 

F  2  What  is  your  opinion  of  a  boiler  flue  constructed  of  ferro-inclave 
iron  coated  on  the  inside  with  concrete  composed  of  broken  fire- 
brick and  cement,  and  on  the  outside  with  plastic  magnesia 
covering? — p.  58. 

F  3  (a)  What  is  the  life  of  a  steel  self-supporting  stack,  60  inches 
by  120  feet  high?  (b)  Used  in  the  middle  western  states 
should  a  stack  of  this  kind  be  lined  or  unlined? — ^p.  58. 
♦F  4  In  erecting  a  riveted  steel  boiler  stack  made  up  of  short  sections, 
should  the  opening  made  by  the  laps  between  individual  sec- 
tions face  up  or  down,  and  why? — p.  60. 
♦F  5  Have  you  ever  calculated  the  chimney  draft  by  formula  and 
checked  it  with  actual  observation  by  thermometer  and  draft 
gauge?   Give  figures. — p.  61. 

F  6  What  is  the  most  reliable  formula  or  method  of  figuring  the  size 
of  chimney  for  plant,  having  given:  size  of  boilers  and  num- 
ber, average  kind  of  coal  to  be  used?  Same  for  cases  where 
both  chimney  and  fan  are  used? — p.  61. 

F  7  What  are  the  advantages,  if  any,  of  reinforced  concrete  chimneys 
over  those  made  of  brick,  tile  or  steel? — p.  62. 

F  8  Has  anyone  had  sufficient  experience  with  forced  and  induced 
draft,  as  applied  to  chain  grates,  to  say  what  effect  each  has  on 
boiler  efficiency  and  capacity? — p.  62. 

F  9  Are  best  results  obtained  by  having  automatic  damper  regulators 
control  a  single  damper  in  main  flue  or  a  set  of  dampers  in 
individual  boiler  flues? — p.  62. 

F  10  What  experience  have  members  had  with  the  McLean  balanced 
draft  system  of  the  Engineer  Company,  of  New  York? — p.  62. 

0 

Piping,  Condensers,  Etc.  • 

G  I  What  is  the  best  pipe-joint  packing  in  steam  lines  having  tem- 
perature of  550°  F.,  pressure  150  pounds? — ^p.  62. 
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G  2  What  type  and  make  of  valve  will  best  stand  superheated  stean? 
—p.  63. 

G     3     What  and  how  much  is  the  benefit  V 
a  dry  vacuum  pump  ii 
denser? — p.  64. 

G  4  In  figuring  steam  piping,  what  is  the  mosi  reliable  forrnnbt  or 
means  of  figuring  the  size  of  pipe,  having  given:  pressure  A 
boiler  and  engine,  distance  to  be  carried,  horse-power  of  f 
or  tnrbine?  Also  size  of  main  in  case  x  number  of  engines  an 
10  be  supplied  from  the  main?— p.  64. 

G    5     Describe  reliable  methods  for  taking  care  of  expansion  i 
pipes?— p.  65. 

G  6  What  is  tht  best  expansion  joint  for  use  on  a  50-foot  strdght 
run  of  10  inch  steam  main  carrying  150  pounds  pressure? 
The  joint  10  take  care  of  contraction  and  expansion  when 
steam  is  turnod  on  and  off  about  three  times  per  week_ — p,  61 

G     ?     State  briefly  the  principle  of  the  barometric  condenser. — -p.  66. 

G  8  What  is  the  best  method  of  determining  the  size  of  exhaust  piping 
in  cases  where  it  is  necessary  lo  place  liie  condenser  a 
siderable  distance  from  the  engine  or  turbine?  What  allowance 
should  be  made  for  elbows,  both  long  and  short  turn,  and 
what  velocity  of  steam  is  altowable  in  such  cases? — p.  66. 

G  9  Which  is  more  frequently  installed  in  large  plants,  ihe  surface  o 
the  jet  condenser? — p.  67. 

G  10  In  a  surface  condenser,  owing  to  the  resistance  of  the  nest  of 
tubes,  there  is  unavoidably  a  difference  in  vapor  pressure 
between  the  point  where  the  steam  enters  the  condenser  and 
the  point  where  the  dry  air  is  removed,  How  low  should  this 
diflercnce  in  pressure  be  in  a  well-designed  condenser  when 
operating  at  rated  capacity?— p.  67. 

G  II  An  800-kw  railw.iy  unit  having  a  cross -compound  horizontal 
Corliss  engine  running  at  80  r.p.m,  is  provided  with  a  jel 
condenser,  the  water  supply  of  which  is  controlled  by  a  steam- 
driven  centrifugal  pump  located  at  bottom  of  condenser's  cone. 
There  is  also  an  independent  steam-driven  air-pump.  A 
Schutte-Koerting  light-pressure  backwater  valve  is  located 
between  engine  exhaust  and  condenser.  Variations  in  load 
cause  this  valve  to  knock  violently  with  every  stroke  of  the 
engine.     What  is  the  reason  and  what  is  the  remedy? — p.  67, 

G  13    Give  some  good  practical  applications  of  the  steam  accumulator 
(Rateau.  for  instance)  and  give  reasons  for  same  based  on 
actual  results. — p.  68, 
G  13     How   often   should   injector   be   tested   to   be   sure   it   is   working 

properly? — p.  68. 
G  14    Vibration   of  engine   probably    starts  leaks   under  boltheads  ol 
flanges.    What  is  the  best  way  10  stop  il 
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Engines 

Compare  cost  of  steam-engine,  steam-turbine  and  gas-engine 
installations;  itemized  if  possible? — p.  68. 

With  conditions  identical,  is  a  fast  or  a  slow-speed  engine  more 
economical? — p.  69. 

In  gas-engine  practice,  what  simple  devices  are  there  that  will 
give  the  engineer  some  idea  as  to  whether  the  proportion  of 
gas  and  air  is  such  as  to  give  the  greatest  economy? — p,  69. 

What  is  the  best  way  to  determine  the  weight  of  the  fly-wheel 
in  designing  a  gas  engine,  in  the  case  of  an  engine  direct-con- 
nected to  a  generator,  where  the  speed  must  not  vary  more  than 
two  per  cent  from  no-load  to  full-load? — p.  70. 

What  are  the  causes  of  the  recent  reversion  from  vertical  to 
horizontal  gas  engines? — p.  71. 

What  is  the  best  efficiency  known  of  any  type  of  steam  engine 
from  the  coal  pile  to  the  switchboard?  Ditto,  steam  turbines, 
—p.  ?I. 

Will  engines  govern  as  closely  under  variation  of  steam  pressure 
as  under  variation  in  load? — p.  72. 

Will  a  stationary  engine  pull  the  same  load  as  well  running  under 
as  running  over? — p.  72. 

What  are  the  allowable  pressures  per  squ.ire  inch  in  engine 
bearings,  cross-head  pin,  crank  pin  and  main  bearing? — p.  73. 

How  can  you  determine  the  pressure  on  the  guides  of  a  hori- 
zontal engine  tor  a  given  position  of  the  cross-head? — p.  73. 

Give  information  in  regard  to  successful  parallel  operation  of 
alternators  driven  by  gas  engines. — p.  74. 

If  a  gas  engine  and  producer  can  be  installed  at  so  low  a  cost  as 
is  claimed,  can  be  run  so  economically  and  regulated  so  closely, 
why  are  not  more  large  gas-engine-driven  units  installed? 
—p.  74- 


Hi3 
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What  would  be  the  c 
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500-hp  gas  producer  erected? — p.  75, 
[  towns  of  1500  to  3000  fixed  popula- 
tion, have  gasolene  engines  used  as  prime  movers  proved  suc- 
cessful? How  do  the  plant  investment  and  Ihe  economy  of 
operation  compare  with  those  of  the  usual  steam-engine  plants? 
—p.  75- 

How  long  are  gas  engines  capable  of  operating  continuously 
without  abnormal  deterioration? — p.  75. 

What  net  efRciencj  is  obtainable  in  cvery-day  operation  from 
(a)  gas  engines  and  (b)  producer  power  plants  of  moderate 
capacity  as  compared  with  steam?^p,  76, 

How  does  the  cost  of  power  compare  with  gas  and  steam? — p.  76. 
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I  I  Will  the  De  I-aval  steam  turbine  of  50  to  100  horse-power  i 
a  modern  high-speed  engine  satisfactorily  and  show  a  | 
economy? — p.  77. 

I  2  What  advantage  has  the  goo-kw  turbine  over  the  500-lcw  f 
where  the  question  of  space  need  not  be  considered?— 

I  ,1  Can  a  steam  turbine  be  operated  on  the  back  pressures  encountered 
in  good  steam-healing  practice,  with  the  same  cconotny  as  a 
good  reciprocating  engine  of  the  Corliss  or  four-valve  type? 
— P-  ?9- 

I  4  What  troubles,  if  any,  have  been  encountered  in  running  turbines 
of  the  horizontal  type  against  pressures  of  16  to  SO  pounds 
absolute;  also  of  the  vertical  type,  and  if  remedied,  how? — p.  80. 

I  5  Quote  any  actual  tests  made  on  a  Parsons  steam-turbine  station 
running  condensing,  giving  the  coal  consumed  per  hour  when 
operating  with  no  load  with  generator  at  full  voltage  only. 
Stale  steam  pressure  and  number  of  auxiliary  engines  in  use. 
—p.  80. 

I  6  In  operating  a  Parsons  steam-turbine  station  condensing,  quote 
actual  results,  giving  pounds  of  coal  consumed  per  hour  per 
kilowatt -hour  recorded  at  the  switchboard,— p.  81. 

I  7  What  temperature  of  superheated  steam  gives  the  best  results  on 
a  Curtis  turbine? — p.  81. 

I  8  W^ich  is  better  for  use  on  the  stepbearing  of  a  Curtis  turbine — 
water  or  a  first-class  oil?— p.  82. 

I  9  Which  gives  better  results  on  the  slepbearing  of  a  Curtis  turbine 
— oil  cooled  by  water  coil  or  oil  not  cooled  and  used  at  a  tem- 
perature of  160  degrees? — p,  83. 

I  to  Has  a  Curtis  turbine  In  which  water  is  used  on  the  stepbearing 
been  known  to  go  down  on  the  step?— p.  83- 

I  II  Are  the  blades,  and  discs  holding  same,  in  Curtis  turbines  stiff 
enough  to  prevent  rubbing  when  heavy  fluctuations  in  load 
occur  >-p.  84. 

I  12  (a)  Have  members  ever  heard  of  the  striking  of  the  buckets  of  a 
Curtis  turbine?    (b)  How  do  these  buckets  wear  in  use? — p.  85. 

I  13  In  steam-turbine  practice  how  higii  should  the  vacuum  be  main- 
tained to  secure  the  best  economy  of  operation? — p.  85. 

I  14  Has  experience  in  the  operation  of  steam  turbines  indicated  the 
necessity  or  desirability  of  having  a  meclinnical  brake,  water 
rheostat  or  other  means  of  stopping  the  turbines? — p.  86. 

I  IS  What  is  the  comparison  in  steam  consumption  per  indicated  horse- 
power of  steam  turbines  and  reciprocating  engines,  both  of 
same  capacity,  being  operated  under  the  same  conditions,  with 
varying  loads? — p.  86. 

I  16     What  is  ihe  difference  of  economy  between  a  reciprocating  e; 


reciprocating  ej^u^^^ 
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"Atlas"  type,  and  a  Curtis  turbine,  5000-kw  units,  at  their 
normal  load ;  also  the  difference  in  pounds  of  steam  between 
normal  and  light  loads?— p.  8?. 

What  is  tlie  known  difference  in  efficiency  of  the  station  where 
reciprocating  engine  exhausts  direct  into  condenser  and  that 
where  the  reciprocating  engine  exhausts  into  low-pressure  tur- 
bine, which  then  exhausts  into  condenser? — p.  88. 

Has  the  vertical-type  turhine  any  material  advantage  over  the 
horizontal  type  in  the  matter  of  compactness?  How  do  they 
compare  in  modern  turbine  stations? — p.  88. 

In  a  turbine  plant  where  surface  condensers  are  used,  is  it  pos- 
sible so  to  arrange  the  plant  that  condenser  can  be  installed 
directly  beneath  the  turbine  without  taking  up  extra  floor  space 
or  head  room?  What  is  the  extra  cost  for  surface  condensers 
installed  beneath  turbines? — p.  88. 

Are  any  of  the  modern  type  turbines  suitable  for  mounting  on 
structural  foundations  ?^p.  89, 

Is  high  vacuum  or  superheat  necessary  to  obtain  good  economy 
in  the  Parsons  type  of  turbine? — p.  8q. 

Quote  some  certified  tests  on  Curtis  and  Parsons  turbines  running 
on  saturated  steam;  (a)  on  high  vacuum  28  or  ag  inch,  (b)  low 
vacuum  25  or  26  inch.     State  vacuum  —p.  8g. 

Why  are  some  builders  of  turbines  so  much  in  favor  of  high 
superheat  and  vacuum,  and  others  not? — p.  90. 

In  an  emergency,  how  much  time  is  necessary  to  erect  and  put 
into  operation  a  turbine  unit? — p.  90, 

Where  crane  facilities  are  at  hand,  how  much  time  is  necessary 
for  dismantling  a  steam  turbine  so  that  the  rotor  may  be 
removed? — p.   90. 

What  is  the  longest  continuous  run  on  record  for  a  turbine  plant? 
—p.  5>o. 

Is  it  possible  to  prevent  air  leakage  around  shaft  of  a  steam  tur- 
bine?—p.  90, 


District  Heating 

J  I  Does  district  heating  by  hot  water  pay  when  there  is  not  enough 
exhaust  steam  to  take  care  of  entire  load?— p.  91 

J  2  In  the  nse  of  direct -pressure  district  steam  heating,  (a)  What 
rates  are  charged?  W)  In  what  manner  is  the  pressure  regu- 
lated? (c)  How  should  the  pressure  varv  with  the  tempera- 
ture? (Give  records  if  possible.)  (d)  Is  this  method  of  dis- 
trict heating  financially  successful?  (e)  Give  practical  sug- 
gestions for  successful  operation  and  management. — p.  93. 

J  3  Have  central  steam-heating  plants  proven  a  success  in  cities  of 
over  100.000?     Where? — p.  99. 


J 
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ter-retum,  steam- healing  plaat  be 

1  exclusively,  where  the  average  cost  o£ 

is  $7.50  per  ton  and  to  the  plant  (t-SO 


I  district  steam- healing  system  be  made  to  pay  when  ibc 
average  cost  to  the  consumer  is  30  cents  per  icxx>  pounds  of 
condensed  water  as  measured  by  meter,  the  system  not  beinj 
provided  with  a  return  pipe  to  the  plant?  Cost  of  coal  $185 
per  ton. — p.  10a. 

5  Can  a  direct- pressure, 

to  pay,  using  live  si 
coal  to  the  consun 
per  ton?— p.  105. 

6  What  is  the  most  satisfactory  method  of  charging  for  steam  heat- 

ing— per  thousand  feet  of  cubical  contents,  square  feet  of  radia- 
tion, or  water  evaporated? — p.  105, 

7  Are  there  any  steam  meters  in  service  for  measuring  the  Stan 

used  by  private  consumer  in  varying  quantities? — p.   1061 

8  Can   Parsons   sleam   turbines   be   successfully   used   in   connectioii 

with  a  district  steam-healing  plant,  the  turbines  exhausting 
into  the  heating  mains?  When  so  used,  how  do  turbines  com- 
pare with  cross -compound  Corliss  engines  for  economy  of  stem 
consumption,  and  is  there  any  liability  of  distortion  of  die  rabir 
with  consequent  stripping  of  the  blades? — p.  10?. 


Generators  a 


a  ExciTMs 


K  I  Give  briefly  the  advantages  and  disadvantages  of  direct -connected 
and  belted  units.— p.  108. 

K  2  Has  any  installation  of  "umbrella"  type  generators  been 
tor  direct-conneclion  to  vertical  waCer-wheels.  and  is  the 
considered  good  practice  in  this  country? — p.  109. 

K  3  What  is  the  cause  of  arcing  between  segments  of  the  comrnutAtor 
of  an  allernating-currenl   generalor?— p.   log. 

K  4  Two  belt-driven  compound-wound  generators — one  Ts-kQowxtt 
and  the  other  loo-kilowalt  capacity — are  arranged  to  be 
multiple.  By  itself  the  7S-i<i!owatt  machine  is  sHghlly 
compounded,  but  the  two  run  perfectly  together.  What  would 
be  the  result  if  these  machines  were  thrown  together  without 
the  equalizer-switch  being  closed?— p.  no. 

K    5    In  case  of  emergency,  could  3  5So-volt,  componnd-wi 

erator  be  run  at  250  veils  on  the  same  'bus  with  shunt-wound, 
laS-volt  machines  running  on  three-wire  system? — p.  iia. 

K    6    What   should  be   the    ratio   of  capacity  of  the   exciter  to  the 

K     7     Arc    rotary    converters    being    operated    successfully     inverted? 

K  8  Why  should  a  three-phase  system,  supplying  rotaries  and  sjTi- 
chronoiis  motors  only,  be  olhcr  than  in  perfect  balance,  and 
how  much  does  it  vary  in  actual  practice? — p 
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K    9 
K  II 


;  running  in  parallel  on  the 
t  shifting  of  load  on 


K  13 

K  14 

K15 

K  16 


K  19 

K  30 
K3I 

K2a 


If  two  or  more  inverted  rotariea  a 
alternating-current  side,  is  lliere  . 
account  of  phase  difference? — p.  1 18. 

What  is  the  best  method  of  controlling  automatically  Ihe  fre- 
quency of  inverted  rotaries? — p.   118. 

What  has  been  the  experience  of  those  who  hnve  used  in  practical 
work  a  system  of  automatic  synchronising  of  rotary  con- 
verters ?^p.  118. 

What  has  been  the  experience  of  large  companies  operating 
numerous  large  rotary  converters  as  to  the  comparative  merits 
of  staggering  every  other  set  of  carbon  brushes  on  direct- 
current  side  with  reference  to  one  another,  or  of  staggering  by 
groups  of  adjacent  positive  and  negative  brushes  with  reference 
to  one  another?  The  latter  method  of  staggering  being  used 
for  the  purpose  of  avoiding  the  uneven  wear  on  the  commu- 
tator, due  to  ciccirolytic  deposition  of  copper  on  the  face  of 
the  positive  carbon  brushes  from  the  copper  commutator  imme- 
diately under  the  brush  face. — p,  118. 

Has  experience  ever  shown  that  the  end-p!ay  device  on  a  rotary 
transformer  ii  beneficial  10  the  wear  on  the  commutator? — p,  itg. 

Has  general  trouble  been  experienced  with  pig-tail  brushes  on 
rotary  converters  under  abnormal  overloads  or  at  times  of 
serious  high-tension  system  disturbances? — p.   119. 

What  is  the  usual  average  power  factor  of  a  motor- gen  era  tor 
system?    State  conditions, — p,  120. 

In  cases  where  the  regular  operating  procedure  of  shutting  down 
a  rotary- converter  unit  equipped  with  an  induction  regulator 
provides  for  opening  the  fields  of  the  converter  before  it  comes 
to  rest,  has  trouble  been  frequently  experienced  in  subsequently 
starting  the  converter  from  the  direct-current  end,  due  to  the 
residual  magnetic  condition  of  the  static  transformer? — p.  iflO, 

Outline  best  method  of  starting  up  large  systems  of,  say,  M,ooo- 
Itilowalt  capacity,  in  stations  and  substations  with  batteries 
after  shut-down  of  all  generators  and  converters?— p.   lao. 

What  has  been  observed  to  be  the  limiting  feature  in  connection 
with  a  rotary- converter  equipment  employing  induction  regu- 
lators, concerning  maximum  capacity  of  same? — p.   121. 

Do  turbines  make  a  60-cycle  rotary  system  preferable  to  a  motor- 
gener.itor  system? — p.  121. 

Where  a  very  large  fluctuating  power  load  is  being  run  from  the 
same  motor- generator  sets  as  the  lighting  load,  what  means 
should  be  employed  to  keep  the  pressure  steady  ?^p,  121. 

Is  it  practical  to  lake  two  single-phase  alternators,  couple  the 
shafts  together  and  use  them  as  a  two-phase  machine? — p.  lai, 

la  it  economy  to  buy  a  three-phase  alternator  and  use  it  for 
single-phase  lighting?— p.  132. 
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K  33  Can  a  2;«x>-volt.  135-cycle  alternator  be  changed  in  speed  and 
connected  to  generate  2200  volts  at  60  cycles  ?- 

K  34  What  advantages  have  compound  over  shunt-wound  generaton 
for  suhslation  work? — p.   123. 

K  25  Are  there  any  plants  in  the  northwestern  part  of  the  country  gen- 
erating at  io/x»  volts  or  more?  If  so,  are  all  detaili  of 
operation  satisfactory,  and  are  generators  particularly  liable  to 
injury  by  lightning  when  used  without  step-up  transformen'r 
— P    124- 

K  z6  I  have  seen  a  three-phase  induction  feeder  potential  regulator 
(23oo-volt)  which  showed  as  great  a  loss  (heat)  in  itself  at 
no  boost  as  at  120  volts  boost.  Is  it  a  special  feature  of  the 
regulator,  belonging  to  this  class,  to  have  a  rather  low  all-daf 
efficiency  ?— p.   124, 

K  37  How  can  we  improve  our  power  factor,  which  to-day  has  1 
minimum  of  60  to  65  per  cent  and  a  maximum  of  80  to  8s  pei 
cent,  according  to  the  load  and  the  time  of  day?  Our  generat 
ing  units  consist  of  one  400-kw  and  one  600-kw,  three-phase. 
6o-cj'cle,  2,ioo-voll  G.  E.  generators.  Our  day  load  averages 
500  kilowatts,  go  per  cent  of  which  is  three-phase  power.  Our 
street  lighting,  which  is  from  the  tub  system  i 
155  kilowatts,  has  a  power  factor  of  60  to  65  per  c 
commercial  incandescent  and  arc  lighting,  which  has  a  peak 
load  of  from  300  to  300  kilowatts,  has  a  power  factor  of  about 
go  per  cent.  Under  the  very  best  present  operating  conditioiu 
an  80  per  cent  power  factor  is  about  as  high  as  we  obtain.  A 
loss  of  JO  to  25  pet  cent  in  generating  capacity  of  central  statioa 
is  »  serious  condition.— p.  135, 
'.  a8  A  500-kw,  two-phase.  66-cycle.  iSOO-volt  Stanley  inductor-type 
geitcraior.  which  when  running  under  full  load  of  incandeMeitt 
lighting  will  carry  equal  voltage  on  each  phase  at  terminal 
board,  with  a  power  factor  of  90.  when  running  on  one-half 
load,  cuiisistiag  mostly  of  Westinghousc  two-phase  and  W^net 
single-phase  motors,  will  drt^  its  voltage  very  much  lower  on 
one  phase  than  the  other  and  will  give  a  power  fsctor  of  only 
65.  What  is  the  trouble  and  what  its  remedy? — p.  laA 
'.  39  Give  formulit  for  good  babbitt  metal  for  high-speed  generator? 
—p.  1J6, 


SroKAGC  Batiijiiks  akd  Boostees 

Would  a  storage  battery  in  an  alternktiog  plant  be  a  paying 
proposition  to  take  care  of  part  of  peak  load  and  fornix  ligfat 
|»o¥f*r  by  d«y? — p.  137 

In  plants  where  the  exciters  are  mc  driven  by  separate  prime 
moveni.  is  it  becrmting  general  practice  to  install  storage  bat- 


INDEX  IT— QUESTIONS 


509 


;s?    Are 


teries  and  keep  same  "floatinK"  on  the  exciter  'bus  v 
the  results  satisfactory  ?— p.  127. 

Why  do  not  storage- battery  ma  1111  fact  11  rers  rate  their  products  for 
ctficiency  and  capacity  in  kilowatt-hours  instead  of  ampere- 
hours?  Is  it  because  near  end  of  charge  the  e,  m.  f.  of  gen- 
erator has  to  be  raised  considerably  and  this  would  bring  the 
efficiency  in  kilowatts  low,  the  increased  e.  m.  t.  falling  as  soon 
as  charge  is  discontinued? — p.  lag. 

What  is  the  usual  efficiency  of  a  storage  battery  in  kilowatt-hours, 
i.  e.,  percentage  of  efficiency  between,  say,  a  month's  input  in 
kilowatt-hours  and  month's  output  in  same?  The  battery  being 
well  cared  for  and  having  maximum  charge  once  a  week,  other 
charges  being  kept  three  points  low.— p,  129. 

What  are  the  objections,  if  any,  to  discharging  batteries  at  high 
rates  in  case  of  emergency? — p.  130. 

If.  in  case  of  an  emergency,  a  storage  ballery  is  carrying  the 
entire  load  of  a  substation  and  the  interruption  continues 
beyond  the  capacity  of  the  battery,  when  should  the  battery  be 
disconnected? — p.  130. 

What  are  the  comparative  advantages  of  the  high-voltage  rotary 
and  the  booster  set  for  charging  the  battery  in  a  rotary  battery 
substation?— p.  131. 

Is  an  exciter  battery  necessary  to  insur 
station  service  against  excite r-currei 

What  is  the  average  life  of  positive  ph 
complete  discharges? — p.  133, 

What  experience  have  you  had  with,  and  what  is  the  advantage 
of,  the  tray  plate  style  of  storage  batteries? — p.  133. 

Give  method  of  keeping  end  cells,  which  are  only  used  occasion- 
ally, in  good,  healthy  condition. — p.  133. 

What  is  the  best  battery-room  floor  construction  ? — p.  133. 

What  kind  of  paint  is  most  serviceable  for  use  on  battery-room 
iron  and  copper  work?— p.  133. 


lie  protection  of  central- 
interruptions? — p.  132. 
;  in  terms  of  equivalent 


Swn 


,  In: 


1  Station  Wrei»( 


Can  one  phase  of  a  three-phase  system  be  used  for  single-phase 
lighting  and  other  phases  for  power,  by  putting  voltage  regu- 
lator on  lighting  phase  only?— p.  133. 

What  is  the  most  satisfactory  method  of  regulating  the  voltage 
of  separate  feeders  operating  from  one  generator? — p.  136. 

Is  it  desirable  to  take  three-phase  current  from  'bus-bars  and 
change  it  to  single-phase  current  without  balancing  three-phase 
system?     How  can  it  be  done? — p.  13?. 

What  kind  of  insulated  wire  is  considered  best  to-day  for  station 


k 


2300  volts? — p.   139. 
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M    5    How  often  should  switchboard  instruments,  voltmeters,   amme- 
ters, indicating  and  recording  wattmeters,  be  tested? — p.  14a 
M    6    How  much  of  a  heavily-fluctuating  railway  load  docs  a  recording 
wattmeter  actually  register? — ^p.  141. 

M  7  What  is  the  best  method  of  testing  large-capacity  recording 
wattmeters  on  direct-current  railway  switchboards? — p.  142. 

M  8  What  is  the  best  method  of  determining,  at  the  power-house,  the 
total  kilowatt-hours,  generating  at  11,000  volts? — p.  142. 

M  9  Are  automatic  voltage  regulators  a  pajring  investment  and  what 
make  have  you  found  to  be  the  most  satisfactory? — p.  143. 

M  10  On  a  three-phase  distribution  system  of  about  1500  kilowatts, 
what  form  of  regulator  is  most  satisfactory  to  keep  the  potential 
of  the  three  'bus-bars  properly  balanced? — p.  144. 

M  II  After  the  line-drop  compensators  are  once  set  for  alternating- 
current  circuits,  should  they  be  re-adjusted,  and  how  often? 
—p.  144 

M  13  Give  opinion  of  the  merits  of  ordinary  separate-well,  switch- 
board t>*pe,  oil  switches  for  use  on  high-tension  transmission 
lines  on  rotaries. — p.  144. 

M  13  What  causes  a  G.  E.  soo-ampere,  4000- volt,  type  H  motor-oper- 
ated switch,  supplying  a  100-mile,  60,000- volt  transmission  line 
through  a  bank  of  step-up  transformers,  to  open  and  close  of 
itself? — p.  144, 

M  14  On  which  side  of  large-direct  current  generators,  running  in 
mnltiple.  i>  it  common  practice  to  place  the  circuit-breaker, 
and  what  are  the  chief  reasons? — p.  145. 

M  15  Describe  any  successful  commercial  installation  of  mercury  arc 
roctit^ers  nsevi  as  ligrhtr.ing  arresters. — p.  145. 

M  16  liow  often  should  be'!ows-t>-pe  re!ays  be  calibrated,  and  what 
percentage  of  accuracy  is  it  pv^ssible  to  maintain  under  ordinar>- 
couv'.itior.s  of  operation?- — p.  145 

M  ir  N\>.a:  is  ibe  N'st  icrrr.  of  n.ime-plate  for  switchboard  work? 
— P    Ut^ 

N 

•vy:  r<    \n"  Shafting 

X     :     W  V,it  :>  :•  <  ..v'.\..v:a*:c      :  :-.-.:- -rvt-.-rc  ;v?wer  by  rope? — p.   14O 
N     ^     \\>.,;t  •>  */u  bos:  :•!-;:  :."  v.se  :.^  st:^p  belt  shipping? — p    146. 
\      ;     Wb.'i!  CM^cT-evv-i-  ■•;...  >    .•  *•;.  '  \\  :~  C. ins:- Surface  on  narrow  and 
\\-.',-  V:<*     '.-    :  '  if.i'  :~.-"  :*  ^  .''ressing? — p.  147- 


1  * 


\\:.:    .   •'.•.  .-vC    '    :'-i    c^;./;    .^:   cy'.:r.ier   ?:'   is  ad\-ised   where 
:.\>*"    s.v,v'*iV.:   •<   vse-.'   --    ."re    case   and   saturated   steam   in 
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r  of  machin. 


r  of  waste? 


3     What  is  the  average  price  of  a  good  cylinder  oil  to  be  used  with 
saturated  steam  and  flat  gridiron  valves? — p.  148. 
•O     3     What  are  the  specifications  for  a  suitable  cylinder  oil  for  waler- 
cooled  gas  engines? — p,   148. 

O  4  Is  there  any  oil  made  that  will  work  economically  in  a  "crank- 
case"?— p.   I4g. 

O    5    What  is  tlie  cost  per  kilowatt-hour  tor  cylinder  oil  ? 
tty  and  characteristics  of  stati 

O     6    What  is  the  cost  per  kilowatt-hoL 
ity  and  characteristics  of  static 

O     7    What  is  the  cost  per  kilowatt-hou 

characteristics  of  station.) — ^p.  150, 

O    8    How  does  the  cost  of  using  waste  compare  1 

using  wipers  in  the  larger  power-houses? — p.  150. 

O  9  Running  a  22S-horse- power  high-speed  engine  at  about  half  load, 
is  it  possible  to  use  so  small  a  quantity  of  cylinder  oil  as  to 
increase  friction  in  cylinder  and  valve  chesis  to  such  an  extent 
that  it  wil!  noticeably  increase  fuel  consumption  and  still  not 
cause  cutting?  Briefly,  if  too  little  cylinder  oil  is  used  will 
it  show  first  in  cutting  or  in  increased  friction? — p.  151. 

O  10  How  much  a  gallon  is  it  advisable  to  pay  for  cylinder  oil  for 
large  Corliss  engines?— p,  152. 

O  II  Do  you  know  of  any  place  where  the  efficiency  of  lubricating  oils 
can  be  tested?  (To  save  the  "hocus  pocus"  in  the  oil  business 
a  test  bureau  is  necessary.) — p.  152. 


(State  capac- 
1?  (State  capac- 
itate capacity  and 
with   the   cost   of 


Overhead  Lines 
What  methods  have  been  devised,  at  once  accurate  and  simple. 
for   keeping    records    of   city    pole    lines   and    the    extensions 

therelo?— p.  15.1, 

In  keeping  line  recordF;.  are  the  results  obtained  by  making  a 
record  of  the  exact  location  of  each  wire  on  every  individual 
pole,  either  by  pole  cards,  diagrams  or  otherwise,  commen- 
surate with  the  difficulty  and  expense  of  making  these  records 
and  keeping  them  .iceurately  up  to  date? — p.   155. 

As  good  chestnut  poles  are  becoming  more  difficult  to  obtain, 
what  is  the  most  satisfactory  timber  to  use  as  a  substitute  in 
pole-line  construction  ?— p.   157. 

Is  clear,  hard  yellow  pine,  Oregon  fir  or  Maine  spruce  the  best 
material  for  cross-arms ;  how  do  these  woods  compare  as  to 
strength  and  lasting  qualities?— p.   158, 

Is  shon-leaf  yellow  pine  creosoted  as  satisfactory  for  cross-arms 
as  hard  yellow  pine  painted? — p.  Ijg, 

How  can  checking  of  cross-arms  while  being  seasoned,  and  before 


being  painted,  be  prevented? — p.   1 


^ 
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P    7     (a)   What  advantage,  if  any.  is  there  in  the  use  c 

in  place  of  poles  for  a  long-distance  transmission  line  carnring 
from  40  to  60  kilovolts?  (b)  What  is  the  comparative  first 
cost;  niaiiileiiance  fosi?  (c)  Will  not  the  lonK  spans  t 
tower  construction  make  the  line  wires  break  more  frequent); 
than  with  short-span  pole  construction?  id)  Will  towers  hiTC 
more  or  less  insulating  resistance  than  poles?  (c)  Will  ti 
eonstruction  stand  heavy  windstorms  as  well  as  a  pole  line? 

P  8  Do  you  work  on  live  circuits  carrying  a  potential  of  5000  »oll» 
or  over,  and  if  so,  what  precautions  do  you  use? 

P  9  Do  you  work  on  dead  lines  attached  to  the  same  poIe^carTTing 
circuits  at  10,000  volts  or  more?  If  so,  what  precaudoiK  arc 
etnployed? — p.  161. 

P  to  Is  insulation  of  any  value  on  overhead  lines  carrying  voltages 
between  2000  and  5000  volis  ?■ — p.  163. 

P  11    Should  wire   insulation    be  maintained   on  overhead    city  ' 
carrying  more  than  2000  volts?— p.  165. 

P  la  A  ten-mile  line  of  three  No.  8  triple-braid  weatherproof  copper 
wire,  built  two  years  ago.  hai  been  tied  in  with  Na  10  gal- 
vanized-iron  wire.  Would  you  recommend  changing  tics  1 
No.  8  triple-braid  copper  at  the  present  time?  No  trouble 
has  as  yet  developed. — p.  166. 

P  13  In  2300-volt  overhead  suburban  and  semi-suburban  dl&trllnitiao. 
where  the  circuits  extend  over  considerable  territory,  and  with 
numerous  branches,  should  primary  fuses  be  placed  in  every 
branch,  or  only  in  the  more  important  branches,  or  should 
protection  be  relied  upon  solely  in  the  switchboard  1 
fuses? — p.  167. 

P  14  Where  a  network  of  secondaries  is  lied  in  together,  is  it  advisa- 
ble to  fuse  the  section  covered  by  each  transformer  and,  if 
so.  what  relation  should  the  size  of  fuse  have  to  the  second- 
arj?— p.  169. 

P  15  Is  the  Y-conneclion  with  grounded  neutral  preferable  1 
Delta -connect  ion  in  a  high-tension  transmission  line,  s 
so,  why? — p.   171- 

P  16  Do  j-ou  voluntarily  open  your  lines  during  severe  lightning 
storms,  or  just  preceding  ihem? — p.   17Z. 

P  17     (a>     Do   you   permit   joint   occupancy   between   telephone, 

graph  and  Arc-alarm  wires  uiih  electric  light  feeders?  (b)  Is 
such  joint  occupancy  required  by  the  city  or  town  authori- 
Iics?~p.   17J 

P  18  In  case  of  joint  occupancy  of  pole  lines,  what  requirements  do 
you  make  as  to  the  responsibility  for  accidents,  standards 
of  construction,  etc..  thai  are  imposed  on  the  telephone  and 
telegraph  cotrtpanies? — p.  178. 

P  19     tal   Do  j-ou  operate  telephone  circuits  over  the  *3 
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that  carries  high-tension  transmission?  (b)  Is  the  telephone 
service  satisfactory?  (c)  What  precautions  are  employed  at 
the  instruments? — p.  179. 

P  20  What  kind  of  safety  devices  are  generally  used  by  linemen  work- 
ing on  2300- volt  lines? — p.  182. 

P  21  Which  is  the  better  practice  in  cases  of  joint  occupancy  of  pole 
lines — to  have  telegraph  and  telephone  wires  above  and  elec- 
light  wires  and  feeders  below,  or  vice  versa?  Give  the  rea- 
son why. — p.  183. 

P  22  A  three-phase,  2200-vok,  6o-cycle  line  about  seven  miles  long 
running  parallel  to  a  telephone  line  continually  has  a  heavy 
static  charge.    What  is  the  best  way  to  overcome  this? — p.  185. 

P  2S  Does  your  company  supply  service  switch  and  cutout  on  over- 
head distribution?  Do  you  find  this  practice  advantageous? 
— ^p.  186. 

P  24  Does  your  experience  in  the  supply  of  current  in  districts  where 
there  is  no  underground  service  show  the  advisability  of  using 
an  alternating  or  a  direct-current  system  for  the  supply  of 
current  to  motors?    Why?     What  is  the  best  system? — p.  187. 

P  25  What  is  the  greatest  radius  commercially  practicable  for  a  iio- 
220-volt  three-wire  direct-current  system? — p.  189. 

P  26  Assuming  that  in  the  use  of  four-pin  cross-arms  for  single-phase 
work  the  ideal  method  of  construction  is  to  run  the  two  wires 
on  adjacent  pins  on  the  same  side  of  the  pole,  is  the  saving  in 
inductive  loss  effected  thereby  sufficient  to  warrant  the  in- 
creased cof*  of  construction  for  guying  arms  that  is  made 
necessary  ./hen  the  above  rule  is  followed  for  both  primary 
and  secondary  work?  2000-volt  primary,  iio-volt  secondary; 
population  of  the  town  35,000. — p.  190. 

P  27  In  three-wire  secondaries,  if  outside  are  No.  2  B.  &  S.  gauge, 
what  should  the  neutral  be? — p.  192. 

P  28  What  is  the  best  method  of  carrying  low-tension,  three-wire 
distribution  mains  through  trees  that  are  too  large  to  admit 
of  carrying  the  wires  over  them  on  poles ;  and  has  any  system 
of  cabling  such  wires  been  successfully  used? — p.   193. 

P  29  What  is  the  practicability  of  the  following  plan?  To  facilitate 
the  extension  of  five-wire  service  lines  and  avoid  a  multiplicity 
of  wires,  it  is  suggested  that  the  five  wires  be  encased  in  a 
light-weight  weatherproof  case.  Give  method  of  fastening  to 
cross-arms  and  building? — p.   193. 

P  30  What  can  be  done  to  divert  public  sentiment  against  the  unsightH- 
ness  of  overhead  lines? — p.  193. 

P  31  What  results  have  been  attained  in  the  matter  of  treating  poles 
to  prevent  decay  at  the  top  of  the  ground? — p.  195. 

P  32  Are  single-petticoated  glass  insulators  good  for  2200  volts? — 
p.  196. 

Q— 33 
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P  33  Are  ordinary  deep-groove  double-petticoated  glass  insulators  all 
right  for  6600- volt  alternating-current  circuits? — p.  196. 

P  34  (a)  Is  there  any  method  for  making  joints  with  large  sizes  of 
aluminum  cables  which  is  not  prohibitive  owing  to  the  size  of 
the  finished  joint,  the  possibility  of  oxidization  when  used  bare, 
or  similar  causes?  (b)  Is  there  any  practical  method  for 
making  a  soldered  joint  and,  if  so,  how? — p.  197. 

P  35  Considering  costs  and  difficulty  of  making  satisfactory  joints 
does  aluminum  show  any  advantages  over  copper  for  either 
high-tension  direct-current  transmission  to  substations  or  low- 
tension  direct-current  distribution  when  the  company's  entire 
system  is  underground? — p.  198. 

P  36  Considering  costs  and  difficulty  of  making  satisfactory  joints, 
docs  aluminum  show  ajiy  decided  advantages  over  copper  for 
high-tension   long-distance  transmission  work? — p.    198. 

P  37  In  order  to  increase  the  tensile  strength  of  copper  wire  it  is 
proposed  to  use  a  small  core  of  steel.  What  effect  will  the 
presence  of  this  steel  have  when  the  wire  is  used  in  trans- 
mitting alternating  current? — p.  19S. 

P  38  On  pole  lines  carrying  2200-volt  alternating  current,  which  is 
the  better  policy  in  connection  with  safety  to  linemen  repair- 
ing or  connecting  lines  or  apparatus — to  shut  down  the  2200- 
volt  line  at  station  or  branch,  or  to  leave  all  lines  alive  and 
have  it  so  understood? — p.  199. 

r  j^o  What  arc  ihv  ii>-ual  prccantion>  taken  to  protect  arc  trimmers 
in  c:iM.'  JJiVk-W'lt.  (xvcyclc  circuits  come  in  contact  with  thv 
>or:cs   ;irc   circu:ts? — p.   JO?. 

P  40  v-i '  What  i^  ::ic  bot  incthoo  of  locating  grounds  on  seric- 
alivm.;:i:\c  cr.rrcin  arc  circi^its  v^pcrating  from  con>tant-ciir- 
ror.t  tr.i:i>fv»rTiKTS?  »b'  Can  i:  be  done  successfiilly  when 
circir.t    :>  \v.  v  iH-ra::.  n  ?  — 1»    «\x^ 

P  41  In  a  tvnvn  wIxto  ::urc  are  alu-rr.riting-currcnt  wires.  2-?oo-volt, 
sing'.e-pl'.a-e ;  KvliSv  :i  :::rvL-\v:re.  i  ;o-J20-v^«!t  direct-ciirrtnt 
a:ui  u\p'.:'  !U  \  ri.-  v  ::  :::».  -  .tr.v  pj.'.es.  is  it  g-K'd  p  •'.icy  to 
cr^-.'.r.vl  :Ve  :u;::!a'.   .  :*  :::<;   t'lrto-wire  direct-current  line?     A!>o 

«..    {.         \     .         ...>.  X.V.    ..>.....>.>         ,'.  ...C         .»N',        «\.»l.         t.t>lv.lilwll<.lfi;VilltvIl. 

Vi''...         » "■_  —v. 

P  4J  Car.  a  lv.i:;:-p  to".::..!,  .".rrtct-cv-rrt:::.  Ior.ir-di>tance  tran-missi  r^n 
>>^:c:r..  ^a\  :r  -v.  '.vW  :  «\\vXX"^  v-;*.:>,  ':e  satisfactorily  installed 
\\::::  .»  sr-;:::u.'.  ii*:..:-.-.  v  :'.  r  ■.  r.c  side  of  the  circuit?  If  -o. 
w:'.-:  wov.'.d  ':^o  :'.:e  ::.;:!:  .:  .:  eonoratir.g  and  how  would  thi^ 
■Vv->i!'c    iv      r   ■.-»;'.■:    :      /.    -a  .  rkirc    pressure    along    the    line' 

•  •  ^  ^  * 

l^  j^;  W ';•...:  -  : -c  V.-:  .v -:-.::  .:  cr.v.r.i  wire  w:th  respect  to  trie 
:'■•/: Cv   '::^   w.ti^.  .    r  .  .-.  ^i.-.c.  aS?ve.  or  in  centre  of  tr-angle? 


.\     \  ^ » 


I         U  »»..v.v      Ik     v.»..v.      •>     .^^ •*..     ».-v.      >.\-.v.     v'.     II  iC     J^'.C      liv'...      k.»i..> 
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formers,  lightning  arresters,  etc.,  what  is  the  best  way  to  pro- 
tect the  people  from  getting  a  shock  on  them  in  case  wire 
should  happen  to  be  broken  off  just  above  the  ground? — ^p.  203. 

P  45  What  effect  has  a  grounded  line  in  close  proximity  and  parallel 
to  a  long  high-tension  transmission  line  at  times  of  high- 
voltage  surges? — p.  204. 

P  46  Has  any  serious  trouble  developed  due  to  static  discharge  where 
high-tension  cables  leave  the  overhead  lines  to  go  into  con- 
duits? If  90,  what  is  usually  done  to  overcome  the  difficulty? 
—p.  205. 

P  47  What  is  the  best  practice  in  caring  for  lightning  arresters  and 
keeping  records  of  lightning  storms  and  effects? — p.  206. 

P  48  How  many  lightning  arresters  should  be  used  per  mile  on  an 
alternating-current   circuit  of  2200  volts? — p.  206. 

P  49  What  make  of  lightning  arrester  would  be  the  best  on  •  con- 
struction carrying  1000  volts?  How  many  are  necessary 
per  mile,  and  what  method  would  be  considered  best  to  properly 
install  ground  wire  from  same?  Formation  of  soil  is  stony. 
— p.  207. 

P  50    Give  good  plan  for  grounding  lightning  arresters. — p.  208. 

Q 

Underground  Lines 

Q  I  What  is  the  best  underground  construction  for  one  or  two  cir- 
cuits in  a  village  where  company  is  required  to  run  lines  under- 
ground in  a  few  places? — p.  209. 

Q     2    Describe  method  of  building  waterproof  manholes. — p.  210. 

Q  3  What  means  do  you  employ  to  protect  your  cables  in  manholes 
from  injury  due  to  burnouts  in  adjacent  cables? — p.  211. 

Q  4  What  devices,  if  any,  are  installed  to  relieve  abnormal  rises  of 
potential  in  large  cable  installation? — p.  211. 

Q  5  Which  is  the  best  practice,  in  running  underground  leads  from 
2300-volt,  three-phase  generators  to  switchboard  and  from 
switchboard  to  step-up  transformers — to  use  three-conductor 
lead-covered  cables  or  three  single-conductor  lead-covered 
cables,  and  why? — p.  212. 

Q  6  How  many  times  were  your  cables  out  of  service  in  1905  for 
repairs?  Give  character  of  insulation  and  dimensions  of  cable, 
size  of  copper,  thickness  of  insulation,  thickness  of  lead  sheath, 
over-all  diameter  and  approximate  length. — p.  213. 

Q  7  What  member  companies  are  using  lead-covered  cables  for  trans- 
mitting 25-cycle  current  underground  at  15,000  volts  or  over? 
—p.  213. 

Q  8  What  member  companies  are  using  lead-covered  cable  for  trans- 
mitting 6o-cycle  current  underground  at  10,000  volts  or  over? 
—p.  213. 
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Q  g  If  any  of  the  companies  are  operating  combined  undcrgroucil 
and  overhead  circuits  of  10,000  or  15,000  volts  or  over,  do  they 
experience  more  trouble  on  these  than  with  circuits  exclusivtlj 
underground,  and  what  special  protective  devices  do  they  instill 
for  this  work? — p.  213. 

Q  10  Does  your  company  supply  service  switch  and  cutout  on  under- 
ground distributiott ?  Do  you  lind  this  practice  advantageoiu? 
—p.  214. 

Q  It  What  should  be  the  cross  section  of  each  strand  in  a  copper 
cable  consisting  of  61  strands,  in  order  that  the  resistance 
such  a  cable  shall  exactly  equal  the  resistance  of  a  solid  copper 
bar  having  a  cross-section  of  500,000  circular  mils;  it  being 
necessary,  of  course,  that  the  61  conductors  be  twisted  together 
to  form  the  cable,  each  strand  thus  following  a  long  spiral 

Q  la  What  is  the  best  form  of  primary  cutout  bo:c  to  be  used  in  con- 
nection with  2000-volt  transformers  installed  in  manholes? 
—p.  217. 

Q  13  Is  it  practical  to  operate  large  underground  6o-cycle  alternating- 
current  secondary  systems  using  single-conductor,  Icad-covertd 
cables:  if  not,  give  reasons? — p.  217. 

Q  14  Arc  potheads  desirable  on  terminals  of  all  altema ting-current 
underground  cables  looo-volt  and  over — one,  two  or  three- 
conductors  ?— p.  217. 

Q  IS  What  is  the  best  method  of  holding  lead-covered  cables  installed 
in  fire-clay  ducts  to  prevent  them  slipping?— p.  218. 

Q  16    What  is  the  maximum  grade  on  which  lead-covered  cables  c 
be  installed  in  fire-clay  ducts  without  special  provision  being 
made  to  prevent  them  slipping  down  ? — p.  ai8, 

Q  17  In  a  system  of  Edison  three-wire  underground  cable  mains 
installed  in  conjunction  with  a  system  of  soo-volt  underground 
cable  mains,  what  is  the  best  method  of  taking  off  services 
from  each  system? — p,  218. 

Q  18    Give    status    of    high-tension    underground    transmission    as 

highest  permissible  working  voltage — not  on  a  tew  individual 
lines,  but  for  large  system— and  the  actual  commercial  and 
operating  advantages  thus  far  experienced.— p.  218. 

Q  19    It  has  been  an  acknowledged  fact  that  on  the  Edison  underground 
tube  system  the  underground  troubles  come  on,  especially  i: 
t  low-load.    Do  the  lead-covered  cables  now  use' 
e  characteristics  ?— -p.  219, 


Transformers 

the  largest  transformer  you 
of  method  of  hanging, — p.  aig. 
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is  the  largest  capacity  of  transformers  advisable  to  install 
pole  line  on  two-phase  motor  work?  What  is  best  con- 
fer suspending  same? — p.  224. 

R  3  What  type  of  transformer — air-cooled,  oil -cooled  and  water- 
cooled — has  experience  shown  to  be  the  most  satisfactory  tor 
high-Ieiision  work,  1,  e.,  for  voltages  exceeding  25.000? — p.  224. 

R  4  What  is  considered  good  practice  in  changing  oil  in  pole-line 
transformers? — p.  226. 

R  5  Has  any  one  experimented  with  any  system  of  lightning  arresters 
or  spark-gaps  across  transformer  terminals  that  will  prevent 
or  reduce  the  burning  out  of  transformer  primary  fuses  during 
lightning  storms?— p.  226. 

R  6  (a)  In  the  use  of  'bus  lines  for  customers,  do  you  use  a  "bus  Ime 
for  each  block  of  buildings,  or  do  you  sometimes  extend  the 
"bus  lines  for  more  than  one  block?  If  so,  how  far?  (b) 
What  advantage  is  there  in  limiting  the  length  of  such  'bu» 
lines?  Reference  is  now  made  to  a  single-phase  alternating- 
current  house-to-house  distribution  outside  of  the  main  business 
section  of  the  city, — p.  226. 

R  7  Is  there  any  reason  why  a  transformer  placed  on  the  end  of  a 
line,  with  good  lightning  protection,  should  break  down  under 
normal  load  sooner  than  one  under  same  load  placed  else- 
where on  the  line?    Has  any  one  found  that  it  does? — p.  228, 

R  8  What  progress,  if  any,  is  being  made  for  the  grounding  of  second- 
aries? Is  there  any  standard  method  yet  adapted  for  universal 
practice? — p.  229. 

R  9  Do  gas  companies  anywhere  permit  the  connecting  to  their  pipes 
of  ground  connections  from  secondary  electric  systems? — p.  231. 

R  10  Is  the  grounding  of  secondary  electric  systems  by  connection  to 
water  pipes  being  carried  out  anywhere  in  the  country  with 
knowledge  and  consent  of  the  water  company  or  municipality 
owning  or  controlling  the  pipes,  and,  if  so.  where? — p.  231. 

R  II  Is  the  grounding  of  secondaries  to  water  pipes  in  any  way  detri- 
mental to-the  pipes?  Is  there  any  trouble  to  be  anticipated 
from  a  universal  application  of  this  practice?— p.  232, 

R  13  Where  water  pipes  are  not  available  for  ground  connections, 
either  because  they  are  not  present  or  because  their  use  is  pro- 
hibited, what  is  the  most  satisfactory  means  of  making  effectual 
and  permanent  grounds  for  secondary  systems  ?^p.  232. 

R  13  WTiat  have  you  found  to  be  the  most  satisfactory  method  of 
making  ground  connections  of  secondaries  to  water  pipes? 
Give  details.— p,  233, 

R  14  State  where  articles  giving  Information  on  the  grounding  of 
secondaries  may  be  found  in  recent  issues  of  electrical  journals 
or  association  records.- p.  235. 

R  15  What  method  can  be  employed  to  determine  if  the  load  on  an 
alternating-current  secondary   system   is  balanced? — p.   235. 
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Has   the  mercury  a 


er  been  used  on  commerciaJ  dind- 
current  a.rc  lines,  from  alternating-current  primaries  wiUi  eon- 
stanl-current  transformers?  What  has  been  the  result?  What 
are  its  advantages?  What  is  the  life  of  the  rectifiers  designal 
for  6,6  or  7  amperes  ? — p.  s,i6. 

Is  there  any  objection  or  good  reason  why  two  or  more  tmu- 
formers  of  the  same  make,  type,  capacity  and  cycles,  but  oi 
different  voltage,  should  not  be  operated  in  parallel,  vie: 
l-lo-kw,  1040-2080  primary — 104-208  secondary,  i-io-kw,  IMO- 
2400  primary — 120-240  secondary  ?— p.  237. 

Has  an  immersed  switch  been  used,  located  on  the  pole  or  in  Sk 
transformer  vault  and  operated  from  the  interior  of  a  building 


t  the  primary 
purpose  of  saving  the  1 
installed,  would  the  interi 
such  an  equipment  be  mo: 
2S-lcw  transformer  not  in 
Will  a  choke  coil  in  circuit 


transformers  for  the 
:ore  loss  when  current  is  off?  If 
^t  on  investment  and  maintenance  of 
'e  or  less  than  the  core  loss  on,  say,  1 
use  5600  hours  per  year? — p.  23$. 
between  transformer  and  cutout  pre- 


vent blowing  of  fuse  due  to  lightning? — p.  239. 

Give  a  diagram  of  the  "Scott  connection"  and  explain  its  advan- 
tage and  application. — p.  240. 

Which  is  the  better  practice  on  a  two-phase  motor  circuit— two 
single-phase  transformers  or  one  multiphase? — b-  242 

Has  serious  trouble  been  experienced  by  way  of  breaking  down 
insulation,  etc.,  as  a  result  of  suddenly  exciting  large  static 
transformers  under  full  primary  voltage  with  the  secondary 
circuit  open,  due  to  the  rapid  variation  of  the  magnetic  Hun  on 
account  of  different  points  in  the  wave  at  which  the  transformer 
was  last  disconnected  and  again  connected  to  the  primaT\'  sys- 
tem?— p.  243. 

Has  trouble  resulted  anywhere  10  telephone  or  fire  and  police- 
alarm  systems  where  an  alternating-current  secondary  distribu- 
tion system  is  permanently  grounded  on  one  side  or  the  neutral 
and  an  accidental  partial  ground  occur*  on  one  of  the  other 
sides?    Can  such  trouble  be  prevented,  and  how? — p.  243, 

In  a  bank  of  transformers  with  three-wire  secondaries  properly 
balanced,  can  any  one  transformer  be  overloaded  if  the  total 
number  have  capacity  for  load,  and  if  so,  to  what  extent  will 
the  others  protect  it? — p.  244, 
.  Do  you  consider  grounding  one  side  of  scci 
in  case  of  cross  or  transformer  breakdow: 
against  lightning  where  long  secondaries  a 
this  safely  displace  secondary  arresters?— p.  244. 
i  What  has  been  the  experience  in  the  smaller  stations  with 
grounded  secondaries  as  to  current  loss  and  lightning  effects? 


sndary  for  protection 
n  sufficient  protection 
re  in  use ;  that  is,  will 


— P-  245- 
R  27     Is  it  practicable  to  install  transformers 
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Up  with  water.  Is  there  a  transformer  on  the  market  that 
meets  that  service?  If  so,  please  state  relative  cost  to  overhead 
transformers. — p.  245. 

R  28  How  often  do  you  find  it  necessary  to  remove  covers  from  trans- 
formers installed  on  overhead  circuits  to  ascertain  the  height 
of  oil  and  to  refill  these  transformers  with  oil  sufficient  to 
cover  the  coils? — p.  246. 

R  29  What  ratio  to  total  number  of  sockets  connected  (1.  e.,  connected 
load)  should  a  transformer  have  when  connected,  first,  to  a 
single  residence;  second,  when  three  or  four  houses  are  con- 
nected from  the  one  transformer;  third,  when  eight  or  ten  arc 
so  connected? — p.  246. 

R  30  Has  any  company  tried  the  following  system,  and,  if  so,  with 
what  success?  Adopt  a  system  (such  as  a  railroad  wrecking 
train)  to  take  care  of  interruptions  to  service  by  having  a 
transformer  of  a  certain  size  all  ready  connected  to  flexible 
wires  of  sufficient  capacity  and  insulation  and  so  arranged  as 
to  be  readily  placed  on  a  wagon  or  automobile  and  speedily 
transported  to  point  of  demand  and  temporarily  connected  into 
circuit,  allowing  transformer  to  remain  in  wagon  and  placing 
a  man  on  duty  as  watchman  till  daylight,  when  regular  gang 
would  arrive  and  make  permanent  repairs. — p.  248. 


s 

Lamps 

S  I  Where  a  company  furnishes  and  renews  standard  size,  clear- 
glass  incandescent  lamps,  should  special  higher-priced  lamps 
be  charged  for,  and  if  so,  on  what  basis  should  the  charge  be 
made? — p.  249. 

S  2  Is  the  practice  of  giving  free  lamp  renewals  good  business  policy, 
and  is  it  gaining  or  losing  adherents? — p.  250. 

S  3  Should  a  company  furnish  the  first  installation  of  incandescent 
lamps  free? — p.  253. 

S  4  Should  good  lamps  returned  by  customers  be  exchanged  and 
given  out  again  or  should  the  customers  be  required  to  return 
only  poor  lamps? — p.  255. 

S  5  Should  free  lamp  renewals  be  delivered  by  the  company  or  cus- 
tomers be  required  to  send  old  lamps  in  for  exchange? — p.  256. 

S  6  Where  incandescent  lamps  are  installed  and  renewed  free,  is  it 
the  practice  to  furnish  extra  lamps  so  that  the  consumer  can 
replace  burned-out  or  dim  lamps? — p.  259. 

S  7  Do  you  furnish  first  installation  of  Meridian  lamps  and  renewals 
free?  If  so,  how  do  renewal  costs  compare  with  the  cost  of 
renewing  ordinary  incandescent  lamps  on  the  same  basis? 
— p.  261. 
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S    8     What  is  Ihe  best  way  of  marking  incandescent  lamps  for  the  p 
pose  of  identification? — p.  262. 

S  0  When  a  company  furnishes  first  installation  of  incandescent  lamps 
and  furnishes  renewals,  the  lamps  at  all  times  being  the  prop- 
erty of  the  company,  does  the  value  of  the  lamps  on  the  lines 
represent  a  permanent  asset,  the  same  as  arc  lamps,  meters, 
etc..  owned  by  the  company?— p,  262. 

S  10  Do  you  find  it  advisable  to  loan  incandescent  lamp  clusters  free' 
What  is  your  policy  in  regard  to  arc  lamps? — p.  263. 

S  II  If  you  do  not  furnish  Nernst  lamps  free,  how  do  you  charge  for 
the  lamps,  and  how  for  the  maintenance  ?— p.  264. 

S  12  As  a  matter  of  policy,  in  districts  where  a  meter  rate  prevails, 
is  it  advisable  10  introduce  or  encourage  the  use  of  osmium. 
tantalum  or  other  high-efficiency  lamps,  even  when  these  are 
to  be  supplied  by  the  customer? — p.  265, 

S  13  Should  incandescent  series  street  lamps  be  left  in  the  sochet  until 
they  burn  out,  or  be  replaced  at  predetermined  intervals? 
—p.  266. 

S  14  With  a  plant  containing  direct -connected  units,  200-kilowatt  capac* 
iij,  coal  S2.J5,  what  should  be  the  cost  each,  per  month,  for 
13  series  alternating  street  lights.  45o-wa(t  arc  lamps? — p.  268. 

S  15  What  height  above  the  street  level  do  you  consider  most  satis- 
factory for  incandescent  lamps  in  suburban  districts  heavily 
shaded  by  trees?— p.  269. 

S  tO  Has  anything  been  done  to  give  the  fixtures  used  for  incandescent 
street  lighting  a  more  artistic  appearance  so  that  they  will 
compare  favorably  with  the  best  fixtures  used  for  gas  or  vapor 
mantle  lamps? — p.  27a 

S  17  Where  series  arc  lamps  are  installed  on  mast-arms  using  Cutler 
pulleys,  what  has  proved  the  best  method  of  securing  the  end 
of  the  rope  to  prevent  meddlers  from  releasing  the  lamp? 
— P-  270  \ 

S  18    What   particular  method  of   suspending  and    insulating   a   series 

commercial  arc  lamp  and  the  service  wires  to  it,  secvircs  the     I 
grcalcsl  protection  from  accidents  and  damages  caused  by  rain 
and  wind?— p.  Jjt. 

S  19  What  is  the  best  insulator  to  use  as  a  break  knob  on  commer- 
cial series  arc  lamps  in  the  suspension? — p.  275. 

S  30  What  is  Ihe  best  insulator  to  use  on  a  T-inm  to  stqiport  the 
leading-in  and  leading-out  wires  to  a  series  commercial  arc 
lamp? — p.  275 

S  at  Does  the  placing  of  spark  gaps  across  series  arc  lamp  tenntnal* 
absolutely  prevent  the  burning  ont  of  lamp  coils  during  light- 
ning storms?-^  275. 
What  actual  life  per  trim  is  being  obtained  from  the  different 
types  of  ailemaling  and  direct -current  series  enclosed-arc 
Iamp«?     State  maker;  alternating  or  direct  current:   amperes: 
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length  and  size  of  carbons ;  average  number  of  carbons  per 

trim.— p.  27s. 

5  2j  (a)  What  is  the  average  breakage  of  inner  globes?  (b)  What 
is  the  minimum? — p.  277. 

S  24  What  is  the  power  factor  of  th«  various  systems  of  (a)  alter- 
nating-current arc  lamps  (series);  (b)  of  constant- current 
regulators;  (c)  of  complete  systems  of  various  makes? 
—p.  278, 

S  25  What  success  have  you  had  with  the  flaming  arc  compared  with 
open  and  enclosed  arcs? — p.  278. 

S  26  Do  you  And  the  arc  lamp  as  popular  as  formerly  in  pushing  new 
business?  Is  jxiur  percentage  of  growth  or  the  number  of 
arc  lamps  connected  as  great  as  of  incandescent  lamps? 
-p.  S78. 
"S  27  Is  the  electric-arc  or  the  gas-arc  lamp  better  for  discerning 
colors? — p,  27g, 

S  28  What  candle-power  of  incandescent  street  lamp  is  the  most  ad- 
vantageous  from  an   operating  standpoint? — p.  281, 

S  29  Has  any  one  of  the  various  candle-powers  of  incandescent  lamps 
used  for  street  lighting  predominance  enough  to  be  Called 
standard? — p,  281. 

S  30  What  is  the  best  2000-cp  arc  lamp  suitable  for  a  direct-current 
series  arc  system  for  street  lighting  using  a  Western  Elec- 
tric arc  dynamo  (60-lt)  which  can  be  adjusted  to  from  7  to 
10  amperes? — p,  282. 

S  31  Where  the  voltage  variation  ranges  from  90  to  US  (largest  varia- 
tion in  daytime),  what  lamp  would  you  recommend  for  gen- 
eral use  as  regards  wattage  and  voltage?  Meter  system  is 
used. — p.  282. 

S  32  111  what  proportion  does  increase  or  decrease  in  voltage  of  cir- 
cuit over  or  under  that  of  lamps  in  service  effect  consumption? 

—p.  2a4. 

5  33    What   is    the   actual   life   of   i6-cp,   3.5-watt   and   3.1-watt   lamps 

used  on  metered  systems  with  a  connected  load  of  from  5000 

to  10,000  lamps?— p.  284. 
S  34    Will  it  shorten  the  life  of  an  ordinary  incandescent  lamp  to  bum 

two  in   series  on  a  circuit,  the  voltage  of  which  is  twice  that 

of  a  single  lamp?— p.   285. 
S  35     What  are  the  weak  points  of  renewed  lamps?     Do  they  usually 

have  a  long  life?    Do  they  lose  their  candle-power  rapidly? 

^1.  285. 
S  36    A  i6-cp.  iio-volt  lamp  that  was  turned  off,  suddenly  exploded. 

Can  you  give  a  cause  for  the  explosion? — p.  285. 
S  37     What  are  your  rules  governing  the  first  installalion  and  renewal 

of   incandescent   lamps? — p.  285. 
S  38    What  is  the  cost  of  operation  of  the  Cooper  Hewitt  lamp  as  com- 
pared with   that  of  incandescent  arc   lighting? — p.   286. 


k 
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S  39  Have  mercury  arc  rectifiers  proved  satisfactory  on  series  arc 
circuits? — ^p.  287. 

S  40  What  is  the  quality  of  the  light  of  arc  lamps  supplied  1^  mercury 
arc  rectifier  as  compared,  with  that  of  lamps  supplied  by  con- 
stant-current generators?— p.  287. 

S  41  Describe  any  system  of  flaming  arcs,  giving  characteristics  pe- 
culiar to  a  system  of  this  kind. — p.  288. 

S  42  Is  the  flaming  arc  lamp  making  any  material  inroads  on  stand- 
ard eiiclosed-arc  lamp  business? — ^p.  tfi^ 

S  43  What  should  be  the  renewal,  from  all  causes,  of  globes  per 
]amp  per  year  on  series  open  street  arcs  using  best  globes 
obtainable? — ^p.  289. 

S  44  We  run  a  440-volt  line  about  one-half  mile  for  supplying  four 
street  lights.  Four  no- volt  lamps  in  series.  A  record  for 
two  years  shows  the  lamp  farthest  away  from  the  station  bums 
out  first,  five  to  one.  Why? — ^p.  289. 
;  S  45  In  connection  with  a  single-phase  electric  railway  it  is  proposed 
to  do  a  lighting  business.  Is  incandescent  lighting  satisfac- 
tory at  25  cycles,  and,  since  arc  lighting  is  not  satisfactory 
at  this  frequency,  can  Nernst  lamps  be  used  with  good  results? 
—p.  29a 

S  46  What  is  the  cost  per  kilowatt-hour  for  care  and  maintenance 
of  Nemst  lamps? — p.  291. 

S  47  What  should  be  the  percentage  of  depreciation  charged  against 
Nernst  lamps? — p.  292. 


Heating,  Battery  Charging  and  Power 

T    I     What  is  the  best  way  of  introducing  heating  appliances? — p.  392. 

T    2    Should  heating  appliances  be  sold  at  cost? — p.  294. 

T  3  What  is  your  actual  average  revenue  per  month  from  an  elec- 
tric iron? — p.  295. 

T  4  Should  the  automatic  handle  on  electric  laundry  irons  be  re- 
quired by  the  National  Board  of  Fire  Underwriters? — p.  296. 

T  5  Does  electric  heating  in  the  present  state  of  development  call 
for  a  special  rate  by  the  central  station? — p.  296. 

T    6    At  what  rate  per  kilowatt-hour  will  electricity  compete  favorably 

with  dollar  gas  for  cooking? — p.  298. 
*1*    7    At  what  price  must  electricity  be  sold  for  heating  to  be  on  a 
par  with  gas  at  $1.00  per  1000  cubic  fect?r— p.  298. 

T  8  At  what  rate  per  kilowatt-hour  will  electricity  compete  favorably 
with  dollar  gas  for  residence  heating? — p.  299. 

T  9  How  large  a  single-phase  motor  do  a-ou  permit  on  your  general 
lighting  supply  mains?  What  size  single-phase  motor  have 
you  found  would  actually  interfere  with  proper  regulation 
of  your  general  lighting  supply  mains? — p.  299. 
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Question 

T  10  What  is  thq  best  method  for  starting  induction  motors  without 
the  aid  of  a  starting  compensator,  motors  ranging  in  capacity 
from  50  to  150  horse-power? — p.  301.  >• 

T  II  Owing  to  compensator  types  of  polyphase  motors  taking  as  high 
as  seven  times  full-load  current  at  starting;  should  not  the 
inside  wiring  be  large  enough  that  no  excessive  drop  in  volts 
occurs,  or  the  Underwriters'  safe-carrying  capacity  is  not  ex- 
ceeded at  starting? — p.  301. 

T  12  Is  it  good  policy  to  install  single-phase  alternating-current  mo- 
tors when  frequency  is  133  cycles? — p.  302. 

T  13  Which  is  the  better  for  general  power  work,  a  motor  with  a 
high  or  low  efficiency? — p.  303. 

T  14  What  would  be  the  general  effect  on  a  three-phase  system  if 
r  induction  motors  were  run  constantly  15  per  cent  below  their 

rated  pressure? — p.  304. 

T  15  Why  are  two-phase  motors  cheaper  than  single-phase?  Which 
motor  wears  the  better,  single  or  two-phase,  on  same  kind 
of  work?  Is  there  any  difference  in  consumption  of  a  3-hp 
single-phase  as  compared  with  that  of  a  3-hp  two-phase  mo- 
tor?—p.  305. 

T  ;i6  -What  has  been  the  experience  of  electric  light  companies  in 
introducing  the  use  of  motors  for  refrigerating  plants? — p.  306. 

T  17  At  what  price  per  kilowatt-hour  will  electricity  for  motor  power 
compete  favorably  with  natural  gas  at  27  cents  per  1000  cubic 
feet?    Gas  has  a  value  of  1000  B.  t.  u. — p.  306. 

T  18  What  has  been  the  experience  of  companies  with  regard  to  elec- 
tric heating? — p.  306. 

T  19  What  special  discount  is  given,  if  any,  to  customers  using  small 
heating  appliances  or  motors  not  large  enough  to  justify  a 
separate  meter  ?^— p.  306. 

T  20  Can  the  heat  given  off  by  transformers  and  regulators  in  a  sub- 
station be  used  to  any  advantage? — ^p.  307. 

T  21  What  has  been  the  experience  with  companies  with  welding  trans- 
formers on  their  lines  in  regard  to  voltage  regulation  ?  Trans- 
formers  15-kilowatt  or  larger. — p.  307. 

Meters 

U  I  What  is  a  good  formula  by  which  to  assign  the  sizes  of  meters 
for  different  numbers  of  lights  (and  various  amounts  of 
power)  in  different  classes  of  buildings  ?— p.  31b. 

U  2  Which  would  be  the  best  system  of  installing  meter — selling  to 
consumer  or  renting,  or  requiring  a  deposit  ^o  cover  cost 
of  meter?— p.  311. 

U  3  What  is  the  best  explanation  or  reason  to  give  customers  for 
requiring  a  meter  deposit? — p.  313. 


INDEX  II— QUESTIONS 


Should  more  than  c 

tomer  having  a  m 

reiidence?— p.  315, 
What   limit   do  you   impose 


er   deposit  be   required   froni   i 
his  place  of  business  and  one 


.  hit 


U  7 
U  8 
U    9 


the  number  of  meters  insiallfil 
customer:  and  what  charge,  if 
any,  or  what  difference  do  you  make  in  the  rale  or  minitnum 
charge,  if  more  than  one  meter  is  installed  ?—p,  315. 

(a)  In  case  a  city  intends  to  provide  for  testing  and  inspection 
of  electric  meters  under  municipal  supervision,  should  the 
electric  light  company  encourage  or  impose  sud)  a  move? 
(b)  Is  there  municipal  supervision  of  electric  meters  in  any 
city  at  the  present  lime?  (c)  Give  text  of  ordinance  creat- 
ing such  supervision. — p.  3 1  J. 

Do  meters  which  test  O.  K.  in  meter-room  become  inaccurate 
through  handling  while  being  placed  in  circuit? — p.  321. 

Is  it  usual  practice  to  test  meters  in  circuit  a  few  weeks  after 
they  are  put  up? — p.  322. 

What  is  the  most  satisfactory  method  of  testing  meters  on  cus- 
tomers' premises,  and  how  many  meters  per  day  can  one  tnan 
lest  by  the   method  given? — p.  324. 

In  testing  large  consumers'  meters  requiring  current  trans- 
formers, what  is  best  practice — to  test  with  or  without  current 
transformer? — p.  326. 

What  is  common  practice  in  regard  to  the  repeal ibrat ion  of  cus- 
tomers' meters  ?  How  often  should  they  be  re-calibrated  ? 
—p.  327. 

If  a  meter  is  correct  on  light  loads,  will  it  be  always  so  on 
half  and   full  loads?— p.  329. 

Would  it  pay  a  small  station  having  about  50a  meter  cuslomerf 
to  keep  a  man  just  to  read  meters,  to  keep  meters  in  rvpiir 
and  to  test  same;  and  how  often  should  they  be  tested? 
—p.  330. 

What  is  your  basis  of  districting  the  city  in  your  alternating- 
current  territory?  Do  you  read  meters  according  to  your 
lighting   feeders,  or   do  you   adopt   a  purely  arbitrary   district 


•U  15 
•U  16 
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>■  332- 


i  errors  in  read- 


What  are   the  best  methods  to  use  to 
ing  meters?— p.  335, 

Would  it  not  do  away  with  many  complaints  it  meter  readers 
would  leave  a  duplicate  reading  with  the  customer? — p.  3j6l 

What   has   been   your  experience  with   direct-current  meters   for 
power  purposes  on  220-440-voU  three-wire   circuits? — p.   3381 

What   are   the   drawbacks    to   the    Sangamo   direct -rarrent   inte- 
grating wattmeter? — p,  338. 

What  are   the   principal   service   troubles   with   the   new    General 
Electric  type  C  Thomson  recording  wattmeter? — p.  338. 

(a)     In    connecting    Thomson    recording    wattmeters    are    the 
markings  of  the  connections  strictly  adhered  to  in   practice? 
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(b)  Does  meter  man  carry  a  voltmeter  lo  determine  polarity 
of  wires?  (c)  Should  service  connections  be  changed  to  bring 
in  wires  correctly?  (d)  What  effect  will  a  connection  not 
made  according  to  marking  have  upon  ihe  operation  of  the 
meter?— p.  338. 

U  21  What  methods  are  used  in  overcoming  the  humming  of  a  meter? 
Have  such  methods  permanent  results? — p.  340. 

U  22  What  has  been  the  experience  of  lighting  companies  in  cities 
of  from  50,000  10  I5o,ocM  inhabitants  in  regard  to  exacting 
deposits  ?^ — p.  340. 

U  23  In  testing  meters  should  tests  be  made  at  light,  half  and  full 
loads,  and  the  average  tal<cn? — p.  341. 

U  34  Is  it  better  to  put  a  meter  in  each  phase  of  a  two-phase  motor 
circuit   or  to   use   a  polyphase   meter? — p.   342. 

U  25  (a)  Suppose  that  a  building  wired  on  the  three-wire  Edison  system 
is  connected  to  a  four-wire,  three-phase  distribution  for  light- 
ing service  with  115  volts  between  the  neutral  and  any  one 
of  the  other  three  wires  and  200  volts  between  any  two  of 
the  three-line  wires.  The  service  wires  lo  the  building  would 
be  connected  with  the  neutral  on  the  line  and  with  two  of 
the  outside  wires,  making  a  three-wire  connection  with  200 
volts  between  the  outside  wires  and  115  volts  between  line 
and  system.  Will  an  ordinary  Edison  three-wire  meter  reg- 
ister the  service  correctly  or  will  it  be  necessary  to  install 
two  single-phase  meters  with  1 15-volt  potential  windings  ? 
(b)  What  will  be  the  error  with  the  three-wire  meters? 
—p.  34a. 

U  26  Why  does  one  meter  register  more  than  the  other  on  two-phase 
circuit  for  a  single  motor?— p.  343. 

U  27  In  metering  current  for  3  two-phase  motor,  a  separate  meter 
being  placed  on  each  phase,  what  methods  are  used  to  prevent 
reverse  registration  on  either  meter  due  to  power  factor  ? 
What  method  is  used  in  billing  an  account  with  such  reverse 
registration  ?— p.  343- 

U  z8  Will  a  z2o-volt,  two-wire,  direct-current  meter  record  accurately 
on  a  zao-voll,  three-wire  circuit? — p.  344. 

U  29  Are  polyphase  meters  in  a  state  of  experiment,  or  is  there  any 
weakness  in  them  ?  Why  are  they  not  in  general  use,  or  why 
is  it  that  large  companies  have  not  adopted  them? — p.  344. 


n 
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they  endeavor  to  ascertain  the  load  used,  recoant  the  con- 
nected load,  etc,  or  should  this  be  done  l^  a  s^Muate  depart- 
ment?—{>.  347. 

U  3^  What  is  the  cost  of  meter  maintenance  on  a  jooo-meter  installa- 
tion that  is  kept  up  in  good  shape?  Thomson  recording 
wattmeters  and  induction  meters  used. — p.  348^ 

U  34  In  a  city  having  9000  meter  customers,  which  is  considered  the 
better  method  to  read  meters;  large  force  of  readers  during 
last  few  days  of  month,  or  divide  city  into  districts  and  take 
readings   on,  say,   tenth,  twentieth  and   thirtieth  of  month? 

—p.  349^ 

U  35  What  has  been  the  experience  with  companies  with  regard  to 
prepayment  meters? — p.  3491 

U  36  How  do  you  keep  record  of  meters  from  the  time  they  are  re- 
ceived from  factory  until  they  are  disgosed  of  as  useless? 
350.  '* 


U  37  Describe  a  convenient  portable  load  device  for  meter  testing, 
—p.  351. 

V 

AOVBBTISING 

*V    I    What  advantages  are  to  be  gained  by  a  commercial  department, 

and  why? — p.  351. 
*V    2    What  relation   should  the  commercial  department  bear  to  the 

other  departments  of  the  company? — p.  352. 

*V  3  Should  a  gas  and  electric  company  push  the  sale  oi  gas  engines 
or  electric  motors? — p.  353. 

♦V  4  What  effect,  if  any.  does  the  commercial  department  have  on  the 
market  values  of  electric  and  gas  stock  of  companies  having 
such  departments? — p.  354. 

♦V  5  How  do  the  reports  of  companies  having  new  business  depart- 
ments compare  with  reports  of  companies  without  such  de- 
partments?— p.  355. 

♦V  6  Name  the  cities  in  the  United  States  where  electric  light  com- 
panies   have    a    regularly    organized    commercial    department. 

— P-  355 
*V    7    How   much   is   an   electric   light   company  justified   in   spending 

for  the  securing  of  new  business  per  dollar  of  revenue  thus 

secured? — p.  3^^. 

V  8  What  percentage  of  your  gross  receipts  do  you  find  it  advisable 
to  expend  for  your  total  advertising  appropriation,  including 
yv">ur  bulletin  and  publicity  expenses  and  your  regular  adver- 
tisements?— p.  356. 

\'  9  Give  the  percentage  of  the  total  amount  appropriated  to  be  de- 
voted to  each  of  the  different  ways  of  securing  new  business. 

—p.  ,^56. 
\    10    Assuming  an   annual   advertising  appropriation   of   from   $5000 
up.  is  it  better  for  a  public- ser>-ice  corporation  to  lay  out  its 
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own  advertising  campaign  in  its  own  office  in  view  of  local 
conditions,  or  is  it  better  to  place  the  matter  in  the  hands  of 
some  advertising  concern  of  recognized  ability? — p.  357. 

V  II     Do   you   believe    that   the    National    Electric   Light    Association 

could  advance  the  interests  of  its  members  by  establishing 
an  exchange  of  advertising  literature?  If  so,  what  practical 
plan  can  you  suggest  to  carry  out  this  ide*? — p.  359. 

V  12    Is  there  any  objection  upon  the  part  of  lighting  companies  to 

using  cuts  or  advertising  that  have  proven  successful  with 
other  companies? — p.  361. 

V  13    Can  not  a  syndicate  electric  bulletin  be  employed  by  central  sta- 

tions to  advantage? — ^p.  362. 

V  14    What  is  the  best  method  of  advertising  for  (a)  signs,  (b)  power, 

(c)  store  lighting,  (d)  residence  lighting? — p.  363. 

V  15     Should  not  a  certain  proportion  of  advertising  matter  issued  be 

devoted  to  educating  old  customers  to  increased  use  of  cur- 
rent?— p.  365. 

V  16    In   an  advertising  campaign,   what   should   be   the   sequence   be- 

tween newspaper  advertising,  poster  display  advertising,  street- 
car advertising,  circularizing,  "follow-up"  letters,  and  the 
activities  of  the  representatives  of  the  commercial  depart- 
ment?— p.  367. 

*V  17  What  class  of  advertising  is  considered  most  feasible  for  secur- 
ing business,  in  addition  to  personal  solicitation? — ^p.  368. 

♦V  18  How  can  the  public  be  induced  to  regularly  read  the  electric 
advertising,  circular  letters  and  newspaper  advertisements? 
—p.  369. 

V  19    What   is   the   best   means   of  getting   local   newspapers   to  print 

articles  of  general  interest  on  electrical  subjects,  such  as  heat- 
ing apparatus,  new  type  of  lamps,  etc.? — p.  370. 

V  20    Does    newspaper    advertising    pay    an    electric    light    company? 

—p.  373- 

V  21     How    often    should    newspaper    advertising    copy    be    changed? 

—p.  374- 

V  22    Is  it  better  policy  to  take  six-inch  single  newspaper  column  daily 

than  a  six-inch  double  column  every  other  day? — ^p.  374. 

V  23    Is  it  better  in   new-spaper  advertising  to  take  a  page,  half-page 

or  quarter-page  weekly  or  semi-weekly  than  to  spend  the  same 
amount  of  money  per  week  in  daily  advertising? — p.  375. 

V  24    Does  advertising  by  means  of  souvenirs  pay? — p.  376. 

V  25    Does    street-car    advertising    pay    an    electric    light    company? 

—p.  376. 

V  26    Does  advertising  on  paper  billboards  and  painted  display  boards 

pay  an  electric  light  company? — p.  377. 

V  27    Should   street   display  advertising  be  scattered  in   paper  posters 

in  large  quantities  along  street-car  lines  or  should  the  same 
money  be  spent  in  permanent  painted  signs  at  transfer  sta- 
tions?— p.  378. 
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V  96    With  a  given  appropriation  available  for  poster  display  adver- 

tising, how  can  the  money  be  spent  to  the  best  advantage 
in  a  city  of  50,000  inhabitants  or  over?-~p.  378. 

V  29    Is  it  best  to  put  a  given  sum  of  money  into  a  large  number  of 

ieigfat  or  sixteen-sheet  paper  posters  scattered  all  over  a  atj, 
or  to  put  the  same  amount  of  money  into  comparatively  few 
painted  signs  of  a  high  standard  in  good  localities  ?— p.  3781 

V  30    How   often   should   the   design  and  reading  matter   of   large, 

permanent  painted  signs  be  changed? — p.  379. 

V  31     (a)  Do  pasters  on  customers'  bills  or  enclosures  with  same  pay? 

(b)  Is  it  better  to  have  these  prepared  to  meet  local  condi- 
tions or  to  use  those  supplied  by  manufacturers? — ^p.  379. 

V  32    Does  advertising  in  theatre  programmes  pay  an  electric  light 

company? — ^p.  380. 

*V  33  Where  a  company  controls  both  the  electric  light  and  gas  bnsi- 
ness,  how  shall  the  soliciting  department  be  handled  to  secure 
maximum  increase  of  business  in  both  departments? — p.  380. 

*V  34  What  is  the  best  method  of  keeping  records  of  new  business 
prospects,  such  as  solicitors  may  bring  in  daily? — p.  381. 

*V  35  What  is  the  best  method  of  obtaining  a  check  on  work  of  solici- 
tors?—p.  381. 

*V  36  Should  results  obtained  by  solicitors  be  computed  on  number  of 
applications  or  revenue  secured? — p.  382. 

♦V  37  Is  it  advisable  for  a  commercial  department  to  offer  a  premium 
to  the  representative  turning  in  the  largest  estimated  revenue 
for  a  given  period,  and  to  what  extent  should  this  be  car- 
ried?— p.  3S3. 

♦V  38  Have  specialty  salesmen  such  as  power  or  sign  experts  proven 
a  success? — p.  383. 

♦V  39  What  is  the  best  method  of  educating  solicitors  and  representa- 
tives?—p.  384- 

V  40    What  means  have  been  found  advantageous  for  displacing  gas 

engines  and  in  their  stead  installing  electric  power?   How  about 
disposing  of  the  gas  engines? — p.  384. 
♦V  41     What   inducements  should  be  made  in  the  way  of  free   wiring 
where  electricity  is  used  for  power  purposes? — p.  384. 

V  42    What  is  the  best  method  of  securing  the  most  extensive  use  of 

desk  fans? — p.  385. 
♦V  43    What   is  the  best  method   of  securing  new  business   in   higher 
class  residence  districts? — p.  386. 

V  44    How  can  sign  business  best  be  developed? — p.  386. 

V  45    Will  flat  rates  assist  in  developing  sign  business?     If  so.  how 

should  the  signs  be  controlled? — p.  387. 

V  46    How  can  free  signs  be  made  profitable  if  each  sign  is  special? 

—p.  387. 

V  47    In   fighting   municipal   ownership,   should   publicity   methods  be 

used  as  a  counter  attack? — p.  387. 
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V  48    What  percentage  of  gross  receipts  should  be  used  for  advertis- 

ing in  a  city  of  10,000  or  12,000  inhabitants? — p.  389. 

V  49    Eliminating   the   value  of   advertising  in   the   daily  newspapers 

from  a  standpoint  of  "good  policy,"  does  the  money  spent 
in  this  manner  bring  as  direct  or  as  remunerative  a  result  as 
the  same  amount  of  money  spent  in  a  "follow-up"  system  of 
novelty  mailing  cards,  circular  letters,  etc.? — p.  392. 

V  50    Is  newspaper  advertising  more  resultful  when   used  to  supple- 

ment "follow-up"  advertising  or  when  used  as  the  only  method 
of  advertising? — p.  393. 

V  51     Is  it  good  policy  for  distributing  companies  to  furnish  electric 

signs?  If  so,  under  what  conditions,  as  regards  construction, 
erection,  maintenance  and  method  of  charge — i.  e.,  meter  or 
flat  rate? — p.  393. 

w 

Contracts  and  Rates 

W  I  In  event  of  competition  arising,  is  it  better  to  make  long-term 
contracts,  or  do  business  on  the  basis  of  orders  without  any 
definite  term? — p.  394. 

W  2  Is  not  a  very  short  form  of  contract  for  electric  service  to  gen- 
eral customers  just  as  satisfactory  as  one  with  all  possible 
conditions  mentioned? — ^p.  395. 

W  3  Is  it  advisable  to  make  it  a  practice  not  to  make  a  nominal 
minimum  monthly  guarantee  on  contracts  for  electric  service? 

-i).  396. 
*W    4    What  are  the  best  dozen  papers  on  the  rate  question  that  have 
appeared  in  the  electric  journals  or  association  proceedings? 

—p.  397. 

W  5  What  system  of  rates  is  being  adopted  by  central  stations  for 
selling  current  for  lighting  purposes? — p.  398. 

W  6  Will  the  demand  system  of  rating  prove  practical  for  plants  in 
cities  of  15,000  to  25,000  population? — p.  399. 

W    7    Are  flat  rates  a  disadvantage  under  all  circumstances? — p.  400. 

W  8  Is  it  necessary  to  use  lock  switches  on  electric  signs,  on  flat 
rates,  turned  on  and  off  by  company's  patrolmen? — p.  402. 

W  9  Is  it  possible  to  develop  a  rate  system  that  will  charge  every 
customer  prices  proportional  to  the  costs  individually  and  col- 
lectively incurred,  within  an  error  of  ten  per  cent? — p.  402. 

W  10  Assuming  that  all  charges  for  electrical  service  can  be  made  in 
direct  proportion  to  costs  individually  and  collectively  incurred, 
is  it  wise  and  best  for  the  community  so  to  charge  if  by  so 
doing  output  is  restricted  and  the  average  price  is  held  above 
what  could  be  attained  if  individual  charges  were  so  adjusted 
as  to  least  restrict  use  or  consumption,  and  yet  in  the  aggregate 
properly  balance  the  books? — p.  403. 

W  II     (a)  What  are  the  objections  to  a  two-rate  schedule  by  which  a 
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diarge  is  made  for  a  certain  number  of  hours'  use  per  da;  or 
per  month  of  a  customer's  equipment,  and  a  lower  charge  for 
the  excess?  How  may  they  be  overcome?  Should  such  i 
schedule  be  different  for  power  service  from  that  adopted  foe 
lighting  service?  (b)  It  being  understood  that  the  bighet 
charge  is  occasioned  by  the  "tixed  charges"  of  your  plant,  bow 
may  these  fixed  charges  be  determined  per  kilowatt- hour,  and 
how  may  the  number  of  hours  per  day  to  be  charged  s 
high  rale  be  determined?  (c)  Should  not  the  lower  charge 
be  based  strictly  on  the  operating  charges  per  kilowatt-hour 
sold?  And  would  the  lower  charge  be  decreased  for  very  high 
average  daily  use? — p.  404. 

(a)  What  should  be  considered  in  fixing  the  amount  of  the 
maximum  monthly  charge  per  customer — anything  besidel 
interest  on  meter  and  connections,  cost  of  reading  and  main- 
taining meter,  and  core  loss  if  alternating  current  is  used' 
(b)  Is  a  minimum  charge  just  and  fair  if  it  is  any  greater  than 
the  amount  of  these  items?  (c)  If  a  minimum  charge  is  made 
to  customers  supplied  from  separate  transformers,  ts  it  made 
to  those  supplied  from  a  'bus  line? — p.  407. 

What  objection,  if  any,  is  there  to  a  system  of  rates  somewhat 
as  follows  and  what  are  its  advantages:  For  general  service, 
ten  cents  a  kilo  wait-hour.  For  a  guaranteed  average  use  of 
four  hours  daily  per  lamp,  eight  cents  a  kilowatt- bour ;  ditto 
live  hours,  seven  cents ;  ditto  six  hours,  six  cents ;  ditto  eight 
hours,  five  cents;  with  the  guaranteed  amount  of  kilowatt- 
hours  monthly  specified  in  the  contract,  as  based  on  tbc  par- 
ticular installation?  Power  and  light  to  be  reckoned  on  the 
same  basis  of  i6-cp  equivalents.  The  customer  to  make  a  con- 
tract on  one  or  the  other  of  these  bases. — p.  408. 

Under  what  circumstances  is  a  rate  of  I'a)  ten  cents  per  kitowatl- 
hoar,  including  free  lamps  and  renewals,  justified  for  com- 
mercial service?     (b)   Five  cents?     (c)  Three  cents? — p.  409. 

What  would  be  a  fair  price  for  lamps  per  year  under  tbc  fol- 
lowing conditions :  Two  hundred  l6-cp  lamps  on  moonlight 
midnight  schedule,  coal  $450  per  ton.  Lamps  in  multiple 
through  transformers  supplying  twelve  lamps  each? — p.  409. 

If  you  furnish  Nemsl  lamps  and  renewals  free,  what  is  your 
avenige  prkc  per  kilowatt-hour  soM  to  customers  using  the 
lamp.s  and  what  is  your  base  or  gross  price? — p.  40Q. 

What  method  do  you  adopt  in  connection  with  contracts  made 
on  a  long-hour  rate  schedule  to  protect  the  supply  company 
from  too  low  rates,  caused  by  customers  installing  more  lights? 
— p   410 

(a)  Under  what  circumstances  do  yoa  consider  it  wise  to  quote 
lower  rates  than  are  specified  in  your  regular  printed  form  of 
(b^  Is  a  reduced  rate  to  large  or  "wholes 
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tomers,  in  the  shape  ot  a  special  printed  or  fixed  schedule, 
justifiable?  (e)  If  so,  how  may  the  wholesale  rate  be  properly 
determined,  and  what  should  be  the  conditions  under  which  it 
would  be  applied!' — p.  411. 

W  19  As  most  power  customers  use  services  at  the  time  of  peak  load, 
and  hence  share  in  the  fixed  charges,  why  is  it  fair  to  charge 
any  other  rate  schedule  for  power  than  for  lighting,  the  coal 
of  lamps  and  renewals  being  excluded,  and  it  being  understood 
that  your  rate  schedule  takes  account  of  the  number  of  hours 
average  daily  use? — p.  412. 

W  20  Da  you  sell  current  for  fans  at  flat  rates  during  the  summer 
months,  or  at  meter  rates?  Do  you  make  special  (an  contracts, 
or  otherwise  encourage  fan  business,  and  with  what  success? 
— P-  413. 

W  21  Have  you  had  special  success  with  any  plan  of  encouraging  off- 
peak  business,  such  as  making  special  contracts  to  shut  down 
steam  and  electric  plants  during  summer  months?  What  is 
your  policy  in  such  cases? — p.  414. 

W  sa  What  is  the  best  term  to  use  in  defining  candle-power  or  siie 
of  lamps  to  be  furnished  under  municipal  contracts? — p.  415. 

W  23  On  what  termF;  should  service  be  supplied  to  employees  in  their 
actual  homes? — p.  416. 

W  24  What  is  the  lowest  rate  for  power  charged  by  members  to  con- 
sumers of  average  of  aooo  to  3000  kilowatt-hours  per  month? 
—p.  41?- 

W  25  On  series  arc  systems,  contract,  alt  expenses  and  risk  considered, 
why  is  the  rate  per  kilowatt-hour  so  much  lower  than  the  same 
service,  metered,  on  the  multiple  system? — p.  417, 

W  26  Have  central  stations  adopted  special  rales  for  electric-sign 
advertising?  H  so,  why?  Does  this  rate  vary,  and  on  what 
basis? — p.  418, 

W  27  Has  any  effort  been  made  to  induce  national  advertisers  to  use 
electricity  for  advertising  purposes?  Why  not  make  a  imiform 
fixed  rale  for  this  class  of  advertising,  which  would  apply  to 
cities  and  towns  ot  like  class,  so  that  these  advertisers  could 
include  electric  advertising  in  their  appropriation  the  same  as 
newspaper,  bill  posting  and  painted-sign  work? — p.  419. 

Z 

X  I  (al  In  a  city  of  the  first  class,  which  has  been  fairly  well  can- 
vassed, may  it  be  expected  that  the  new  business  now  obtained 
will  average  as  many  lamp  equivalents  per  customer  as  for- 
merly, and  that  e.ich  customer  will  bring  in  as  much  revenue 
per  lamp  equivalent?  fb)  What  is  the  average  number  of  lamp 
equivalents  per  customer,  and  the  average  revenue  per  lamp 
equivalent? — p.  415. 
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What  rate  of  increase  in  i6-cp  equivalents  of  connected  insUDft- 

tions  may  fairly  be  expected  from  year  to  year  in  cities  of  thf 

first  class? — p,  419, 
What  rate  of  increase  in  gross  income  from  current  sales,  from 

year  to  year,  may  fairly  be  expected  in  cities  of  the  first  class? 

—p.  420. 
What  percentage  of  yearly  increase  may  fairly  be  expeaed  in  die 

total  horse-power  of  motors  In  connected  installations?    How 

much  horse-power  have  yon  now  connected? — p.  420. 
(a)  How  many  companies  in  this  country  exceeded  123,000  i6h:p 

equivalents  increase  in  connected  installatian  in    1905?     (bt 

What  was  your  increase  last  year,  and  the  population  of  the 

territory  seized? — p,  420, 
What  is  your  total  canva5sing  and  advertising  expense  per  week 

per  incandescent  lamp  equivalent  added  to  your  supply  system? 
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X  8  What  is  the  average  number  of  i6-cp  lamp  equivalents  of  new 
business  obtained  per  year  for  each  solicitor  or  canvasser' 
—p.  42a. 

X  9  For  a  city  of  the  first  class,  what  is  a  fair  average  income  from 
the  sale  of  current  per  kilowatt-hour  billed  for  commercial 
service,  light  and  power?    How  is  six  cents? — p.  420. 

X  10  What  is  the  best  method  of  keeping  the  accounts  of  mixed  flat- 
rate  and  meter  customers? — p.  421. 

X  II  Should  ledger  be  written  up  according  to  meter  reader's  route 
or  alphabetical  order  of  streets? — p.  422. 

X  12  When  lighting  accounts  are  billed  at  a  net  rate,  what  means  can 
be  suggested  to  insure  or  induce  prompt  payments  ? — p.  42J 

X  13  Have  you  used  the  HoUerilh  system  of  tabulating  and  summariz' 
ing  earnings,  and  with  what  success? — p.  424. 

X  14  What  is  the  proper  method  or  custom,  in  case  of  an  established 
light  and  power  plant,  in  making  the  books  correct  to  show  th« 
true  relation  between  capital  account  and  net  income? — p,  426 

X  IS  Has  the  depreciation  charge  on  the  various  classes  of  apparatus 
making  up  the  complete  equipment  of  electric  companies  been 
standardized ?^p.  427. 
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QUBTIOH 

X  18  Whal  percentage  of  the  gross  income  of  an  electric  light  company 
should  with  propriety  be  spent  on  analytical  and  statistical 
work  ill  order  that  the  business  may  be  thoroughly  known  in 
each  and  all  of  its  details  rather  than  lumped  in  under  the 
usual  general  headings;  as,  for  instance.  Expenses  up  to  the 
Switchboard,  Distribution  Expenses,  Management  Expenses, 
etc.? — p.  429. 
•X  19    What   is   being   done  toward   obtaining  a   uniform  and   accurate 

system  of  classification  of  accounts? — p.  429, 
•X  20    What  is  best,  cheapest  ttnd   most  up-to-rate   method  of  keeping 

stores?— p.  42g. 
*X  21    In  keeping  stock  is  it  best  to  give  each  class  of  articles  a  serial 
number  to  be  used  instead  of  name,  similar  to  systems  used  by 
railroads?    Give  reasons. — p.  430. 

X  22  In  a  large  electric  light  company,  is  it  sufficient  to  carry  the 
operating  accounts  and  other  accounts  forward  month  by  month 
with  simply  the  detailed  items  of  expenses  and  fixed  charges, 
or  does  ii  pay  lo  carry  also  a  supplementary  analytical  state- 
ment, developed  under  the  headings  of  the  various  major 
functions  governing  the  business ;  as,  for  instance,  Output 
Costs,  Customer  Costs,  Demand  Costs,  Reserve  Capacity  Costs, 
etc.?— p.  430. 

X  aj  What  is  the  ratio  in  your  piant  between  the  kilowatts  of  maxi- 
mum peak  load  and  the  kilowatts  of  total  connected  installa- 
tions?— p.  430. 

X  24  What  is  the  load  factor  in  your  plant  on  the  day  of  maximum 
peak  winter  load ;  that  is,  the  ratio  between  kilowatts  at  the 
time  of  maximum  load  and  average  kilowatts? — p.  431. 

X  25  Taking  as  a  basis  your  maximum  peak  load  in  kilowatts  and 
your  -annual  station  output  in  kilowatt- hours,  what  is  the 
equivalent  number  of  hours'  use  per  year  of  your  maximum 
load?— p.  431. 

X  26  What  is  the  ratio  in  your  plant  between  the  peak  load  in  kilo- 
watts on  the  week  of  smallest  average  peak  load  and  the  week 
of  heaviest  average  peak  load;  that  is.  comparing  your  summer 
and  winter  loads? — p.  431. 

X  27  Whal  is  the  ratio  in  your  plant  between  the  kilowatt -hours  during 
the  week  of  smallest  station  output  and  ihe  week  of  largest 
station  output :  that  is,  comparing  your  summer  and  winter 
loads?— p.  432. 

X  28  What  is  the  ratio  in  your  plant  between  the  total  kilowatts  of 
meter  capacity  and  the  total  installation  or  maximum  load — 
eliminating,  of  course,  that  part  of  the  installation  or  maximum 
load  that  is  not  supplied  on  a  meter  basis? — p,  432, 

X  ag  In  a  plant  with  a  monthly  output  of  200.000  kilowatt-hours,  what 
percentage  of  this  current  should  be  lost,  including  current 
stolen  and  unaccounted  for,  under  the  following  conditions? 


i 
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63,800  kilowatt- hours  of  the  above  total  is  the  output,  measured 
on  the  alternating-current  end  of  a  rotarj'  converter,  changing 
from  2300  volts  alternating  current  to  500  volts  direct  current 
Primvy  voltage,  2300;  secondary  voltage,  no;  700  induction 
meters  of  the  latest  type;  600  T.  R.  W.  commutator- type 
meters ;  igo  G.  E.  transformers,  ranging  from  6  to  15  kilowatts ; 
no  secondary  or  primary  wire  smaller  than  No.  8,  and  the 
copper  as  a  whole  not  loaded  beyond  its  carrying  capacity;  306 
G.  E.  series  street  arcs,  nominal  aooo-cp  operated  by  means  of 
rs ;  the  output  of  the  rotary  above  mcn- 
cclusively ;  no  alternating-current  motors. 
— P  43a. 

X  30  What  is  the  average  percentage  of  lamps  lost  per  year  to  lamps 
gained  among  the  larger  companies?  In  other  words,  to 
every  100  lamps  connected  how  many  are  disconnected? 
—p.  433. 

X  31  In  a  city  with  population  of  70,000  and  no  gas  competition,  what 
would  be  considered  good  results  as  to  iota!  connected  light- 
ing load  per  capita  expressed  in  i6-cp  equivalent? — p.  433. 

X  32  What  methods  arc  in  use  for  systematically  and  regularly  ascer- 
taining the  various  distribution  losses? — p,  433. 

X  33  Where  companies  operate  both  lighting  and  railway  depart- 
ments from  the  same  central  station,  what  is  the  usual  method 
pursued  in  arriving  at  the  operating  expenses  of  each?  That 
is,  does  each  department  have  its  individual  operating  ac- 
counts, or  docs  one  department  bear  all  the  expense;  and 
charge  the  other  department  by  the  kilowatt-hour  at  the 
switchboard  ? — p.  434. 

X  34  On  a  system  operating  several  water-power  and  steam  plants, 
all  connected  to  the  same  transmission  line,  steam  plants  be- 
ing  run  over  the  peak  load  only,  what  is  the  best  method  of 
arriving  at  the  cost  per  kilowatt-hour  water-power  as  against 
steam  ?  In  connection  with  this  it  must  be  borne  in  mind  that 
fires  arc  kept  up  under  boilers  of  the  several  steam  plants 
for  emergency  purposes,  and  a  sufficient  number  of  men  kept 
on  duty  continually  to  operate  the  steam  plants  in  case  of 
breakdown  anywhere  on  the  line.  There  is  a  certain  amount 
of  fuel  and  labor  expended,  which  is  neither  actual  steam 
operation  nor  water-power,  but  simply  insurance  in  case  of 
accident.  In  addition  to  this,  there  is  certain  attendance  on 
transmission  stations  all  along  the  line,  and  current  may  go 
into  these  stations  from  water-power  or  steam  sources.— p.  435. 

X  35  What  is  considered  the  maximum  percentage  of  operating  ex- 
penses to  income  at  which  a  medium-sized  electric  light  plant 
can  show  a  fair  return  on  the  investment? — p.  436. 

X  36  Give  good  form  for  meter  cards  and  customers"  index,  for  use 
in  small  stations, — p,  436. 
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Y  I    What  are  the  managers  in  small  towns  doing  to  compete  with 

the  gasolene  proposition? — p.  438. 
♦Y    2    How  small  a  town  will  justify  the  building  of  an  electric  light 
plant? — p.  438. 

Y  3    What  conditions   should  be   taken  into  account   in  determining 

if  a  day  load  would  pay  in  towns  of  from  2000  to  10,000 
population?  Also,  what  conditions  should  govern  the  price 
of  current  for  power  to  be  sold  to  several  large  consumers  in 
order  to  assist  day  load? — ^p.  439. 

Y  4    On  what  sized  plants  in  cities  of  from  2000  to  10,000  is  it  better 

to  install  meters  in  preference  to  flat  rates? — ^p.  440. 

Y  5    Should   the  management  of  an  electric  light  company  be  con- 

ducted with  the  same  economy  that  it  should  insist  upon  in 
every  other  department,  or  should  it  be  conducted  on  the  lines 
that  will  give  the  greatest  use  of  current  by  the  community, 
minimum  average  price,  maximum  gross  and  net  earnings 
and  highest  general  efliciency,  practically  without  regard  to 
the  specific  costs  of  management,  except  that  they  produce 
the  results  suggested? — p.  441. 

Y  6    In   small  companies,  where  the  station  and   line   force  consists 

of  not  more  than  ten  or  twelve  men  all  told,  is  it  advisable 
to  attempt  any  rotation  of  duties  for  the  employees,  in  order 
to  familiarize  them  with  one  another's  work,  as  a  precaution- 
ary measure  in  case  of  emergency? — p.  441. 
*Y  7  Would  it  be  advantageous  to  establish  free  night  schools  for 
the  employees  in  the  manufacturing  and  distribution  depart- 
ments, to  furnish  a  course  of  instruction  pertaining  to  these 
departments? — p.  443. 

Y  8    Should  either  the  operating  or  commercial   departments  of  an 

electric  company  desirous  of  increasing  its  motor  business 
have  all  consumers*  apparatus,  shafting  and  machinery  in- 
spected  and  tested  periodically  by  an  expert  so  as  to  reduce 
waste,  and  in  this  manner  get  in  closer  touch  with  consumers 
and  insure  their  continued  patronage? — p.  443. 

*Y  9  Is  it  not  desirable  to  have  application  and  complaint  departments 
as  part  of  the  commercial  department,  or  handled  by  men 
trained  in  the  commercial  department,  because  of  their  famil- 
iarity in  dealing  with  the  public? — ^p.  444. 

♦Y  10  What  method  should  be  used  with  consumers  who  are  chronic 
kickers — people  who  come  to  the  office  every  month  with  a 
complaint? — p.  445. 

♦Y  II  When  the  office  force  at  the  complaint  desk  knows  nothing  about 
the  circumstances,  what  is  the  best  and  most  satisfactory  way 
of  handling  complaints  in  regard  to  high  bills? — p.  447. 


536  INDEX  II— QUESTIONS 

QuonoM 

*Y  12  What  is  being  done  to  convince  people  of  the  company* s  proper 
relation  to  the  public?  Will  publicity  be  of  advantage  in  this 
connection,  and  what  will  be  of  the  greatest  value  in  con- 
vincing the  public  that  they  are  getting  full  value  for  what 
they  are  paying  ?-~p.  447. 

*Y  13  Has  the  granting  of  a  percentage  of  their  gross  earnings  by  many 
companies  throughout  the  country  to  their  respective  cities 
had  a  tendency  to  subdue  municipal  ownership  agitation? 
—p.  449. 

*Y  14  What  is  the  proper  basis  for  taxation  and  how  shall  it  be  reck- 
oned? What  is  the  practice  in  your  company  and  state,  and 
if  inequitable,  why  is  it  so? — p.  450. 

Y  15    Under    what    circumstances    do   you   consider    small    two-story 

residences  as  desirable  customers? — p.  450. 

Y  16    What  has  been  the  best  plan  for  closing  down  isolated  plants 

in   large  cities   where   steam   is   required  to   heat  buildings? 

—p.  451. 

Y  17    Supposing  a  competing  company   establishes   a   supply   system 

generally  through  your  territory,  what  is  the  best  policy  to 
pursue  in  handling  your  existing  business  and  the  competi- 
tion generally  ?--p.  451. 

Y  18    Is  it  good  policy  to  rather  encourage  installation  of  a  very  lim- 

ited amount  of  gas  in  electncally-lighted  stores,  churches, 
etc.,  giving  consumer  a  chance  in  event  of  failure  of  part  or 
all  lights  at  a  critical  time? — p.  452. 

Y  19    How  can  a  company  protect  itself  from  loss  in  case  of  the  death 

or  failure  of  the  free-sign  customer? — p.  453. 

Y  20    What  is  the  best  method  of  paying  solicitors? — p.  453. 

Y  21     Can   a   display  department  be   made  to  pay  by   adding  a  per- 

centage to  articles  sold? — p.  454. 

Y  22    Where   can    complete    data    be    obtained    on    special    appliances 

which  can  be  used  on  lighting  circuits? — ^p.  455. 

Y  23    Is  free  wiring,  where  necessary  to  secure  public  building  light- 

ing, warranted  as  an  advertisement  when  the  company  does 
not  do  any  wiring? — p.  455. 

Y  24    Does  it  pay  a  lighting  company  to  do  interior  wiring  where  there 

arc  no  comiK*ting  electrical  contractors? — p.  455. 

Y  25    How  far  should  a  company  go  in  assisting  contractors? — p.  456. 

Y  26    Should  lighting  companies  sell  motors  or  fans  in  towns  where 

by  so  doing  they  antagonize  electrical  contractors? — ^p.  456. 

Y  27    If  a  lighting  company  sells  fans  and  motors,  should  the  price 

be  kept  up  so  that  contractors  can  compete? — p.  458. 

Y  28    Does  it  pay  a  lighting  company  to  sell  portables  and  fixtures? 

—p.  459- 

Y  29    What  is  a  fair  average  number  of  meter  readings  per  man  per 

day? — p.  460. 

Y  30    Who  has  charge  of  the  meter  readings?     Do  your  meter  read- 
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ers  report  (□  the  accounting  department,  to  the  office,   to  : 
meter   department,   or   to   the   superintendent   of   distribution? 
—p.  461. 

Y  31     In   a   city  using  single-phase  alternating  cnrrent   for  lighting,   is 

multiphase  alternating  current  or  500-volt  direct  current  pref- 
erable for  power  circuit  within  one  mile  of  plant? — p.  463. 

Y  32    Has  experience  with  single-phase  motors  in  si;ie3  up  lo  25  horse- 

power shown  them  to  be  as  generally  satisfactory  as  multi- 
phase motors?— p.  464. 

Y  33    What  amount  of  investment  per  kilowatt  is  a  central  station  war- 

ranted in  making  in  transiating  devices,  such  as  lamps? 
—p.  465- 

Y  34    (a)  What  practices  or  systems  are  in  vogue  in  plants  not  large 

enough  to  afford  the  expense  of  a  night  inspector  or  trouble 
man?     (b)  Do  you  believe  in  offering  extra  compensation  to 
any  one  employee  lo  take  care  of  complaints  that  come  in  after  j 
S.30  p.  m.  ?— p.  465.  * 

Y  3s    What  analytical  method   is  employed   by   the  managements   of 

large  substation  systems  in  fixing  scales  of  wages  of  sub- 
station operators?  I  refer  to  those  systems  which  include  a 
great  number  of  substations,  each  of  a  diiTerent  grade,  both 
in  regard  to  extent  of  development  and  importance  in  the 
territory ;  also  including  operators  of  various  grades  in  each 
substation. — p.  466. 

Y  36    On   what  results  obtained  by  solicitors   should   commission   be 

based? — p.  466, 

Y  37     (a)    What  is   being  done  by  the  various  corporations   opcraling 

electric,  or  compound  gas  and  electric,  properties  toward  a  con- 
cise and  uniform  set  of  rules  and  instructions  to  station,  dis- 
tribution and  other  employees?  Into  how  much  detail  do  you  | 
consider  it  necessary  to  go  in  instructions  of  this  kind?  ' 
(b)  What  bearing  on  damage  suit  would  the  prior  enforcement 
of  such  a  set  of  rules  and  instructions  have?  (c)  Do  you 
find  that  the  enforcement  of  such  a  set  of  rules  and  instruc- 
tions tends  to  make  employees  more  careful  and  to  get  a  better 
class  of  work  from  them?— p.  466. 

Y  38    What  has  been  the  experience  of  the  management  of  large  sub- 

station systems  concerning  the  advisability  of  encouraging  the 
organization  of  social  or  other  clubs  among  their  substation 
employees? — p.  466. 

Y  39    Do  the  majority  of  electric  light  companies  carry  accident  insur- 

ance to  cover  both  the  public  and  employees? — p.  467. 

Y  40     Six   parlies   are   usually   interested  in   having  the   Underwriters' 

certificate  covering  the  electric  equipment  of  a  building  prop- 
erly issued^ — the  underwriters,  owner,  tenant,  wiring  contractor, 
fixture  contractor  and  the  lighting  company.  Slate  what  duties, 
in  your  opinion,  each  party   should  take  upon  itself   in  secur- 
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ing  the  certificate.  Slate  actual  present  usage  ii 
matter,— p.  467. 

What  can  be  done  to  meet  isolated-plani  competition. 

In  a  city  where  there  are  a  great  many  trans 

can  be  done  to  prevent  the  customers  from  moving  between 
meter  readings  without  notifying  the  company,  in  this  msj 
beating  their  bills  for  a  portion  of  a  month? — p.  471. 

In  a  large  city  divided  into  districts,  ts  it  advisable  to  have  com- 
plaints adjusted  by  each  district  ofSce,  or  should  they  be 
handled  from  the  main  office,  and  why? — p.  472, 

How  do  companies  average  bills  when  the  registration  of  meter 
13  high  or  low?— p.  473. 

Should  the  contracting  or  the  auditing  department  decide  upon 
the  credit  of  a  prospective  customer? — p.  473. 

Up  to  what  distance  would  it  be  more  profitable  to  locate  i 
plant  at  the  mines  than  at  the  centre  of  distribution?  Maxi- 
mum to  be  distributed,  15,000  kilowatts;  load  factor.  30  per 
cent;  freight  on  coal,  half  a  cent  per  ton  per  mile;  4.5  Donndl 
of  coal  per  kilowatt- hour, — p.  474. 


z 

Legal 


oaiuSt     I 

4 


Under  what  conditions  may  a  right-of-way  for  poles,  lines  and 
wires  be  made  permanent,  unless  a  consideradon  a  made  to 
especially  cover  its  permanency? — p.  47+ 

Z  S  We  are  changing  from  230-Toli  direct-current  3-wire  distribu- 
tion to  aaoo-volt  alternating  cument.  The  local  telephone  com- 
pany raises  objectton  oti  account  of  danger.  Has  this  objectioD 
any  valid  legal  basis? — p,  475- 

Z  3  Is  there  a  state  law,  written  oc  implied,  reqmrtng  zjoo-Tolt  Unet 
to  be  placed  at  certain  instances  from  tdcpbODe,  or  othef 
wires?    H  so.  at  wlut  distance? — p~  4^ 

Z  4  Assuming  an  mdeiftonMl  cottdnit  system  has  been  installed  by 
an  electric  li|kt  conyny  in  compliance  with  franchise  and 
Bmndpal  oriiiMBCC  sboold  the  company  or  the  city  bear  the 
repairing  the  comhtit  systen  in 


water  main^  sewos,  dnins,  etc.  bcfajngiog  to  and  installed  by 

the  city '    Can  !«■  ff)««  teoords  bt  tefal  dedsioBS  bearing  on 

this  or  stmSar  cases?— ^  477- 
Has  the  jndiciMy  body  ol  a  state  tike  right  tt?  fix  rates  ?— p.  47S 
Has  the  kgulative  boity  of  a  state  the  ri^t  to  fix  ntes?— p.  xf^ 
Hm  laanicipal  anOratitMs  axy  kaal  stndine  in  makiog  or  regn- 

llilini  the  mcs  of  pohlk-KrTioe  corporalioBa  in  their  ■mnic- 

^ttBties^-*.  49& 
Has  a  poMic  bo4r.  }»d>CMl  or  kgislatire.  wUdi  has  the  power  of 
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rate  making,  the  right  to  fix  rates  on  the  aggregate  or  mass — 
for  the  whole  community — amounts  and  averages,  always,  of 
course,    under   the   Federal   restrictions — or   must   it   allow   all 


individual  costs  in  so  far  9 
able?— p.  479. 
Assuming  chat  local  charges 
in  proportion  to  individual 
minable,  and  that  individual 


these  s 


!  individually  determin- 


say 


>  th. 


be  individually  differentiated 
in  so  far  as  these  are  deter- 
are  individually  determinable. 
;  extent  of  60  per  cent  of  the  total  legitimate  costs, 
the  law  say  that  the  remaining  40  per  cent  of  legiti- 


individually  indetermin- 


,t  state  authorities  act  ii 


mate  costs,  which  are  assumed  t 
able,  shall  be  assessed? — p,  470. 

Within  what  Federal  restrictions  n 
making  or  regulation? — p,  480. 

Has  the  legality  of  the  fixed  minimum  charge  been  passed  upon 
by  the  courts?  What  was  the  outcome,  and  where  can  the 
records  of  the  case  or  cases  be  found  ?^p.  480. 

A  damage  suit  has  been  brought  against  a  company  where  a 
banker  went  into  a  bank,  took  hold  of  an  electric  light  bulb 
with  one  hand  and  the  safe  door  with  the  other  and  was  killed. 
Have  you  any  record  of  any  case  where  a  person  was  killed 
with  no  volts?— p.  481. 

A  company  has  been  sued  by  the  widow  of  a  former  customer 
for  $10,000  damages  on  account  of  the  husband  receiving  a 
shock  from  a  combination  swinging  bracket  in  the  bath-room 
of  his  residence,  which,  in  connection  with  heart  disease, 
caused  death.  What  information  can  you  furnish  as  to  de- 
cisions in  cases  of  like  nature  heretofore  tried? — p.  482. 

Assuming  a  broken  telephone  wire  cuts  through  Che  insulation 
(triple-braid,  weatherproof,  previously  in  good  condition)  of 
an  electric  light  wire  carrying  a  2200- volt  current,  and  causes 
the  death  of  a  person  coming  in  contact  with  the  telephone 
wire,  is  the  owner  of  the  electric  light  wire  legally  responsible? 
—p.  484. 

either  employers'  or  public,  paid  the  com- 
nl  of  losses  much  less  than  the  premium? 


Z  15 

Z  16    Is  the  ell 


Has  liability 
pany. 


o  supply  service 
}  do  business  by 


lighting  company  required  by  law  t' 
with  whom   it   does  not  care  t 
reason  of  consumer's   unwarranted  complain 
dishonesty,  and  so  forth? — p.  487. 

Could  a  consumer  lawfully  refuse  to  allow  this  company  to 
remove  wiring  that  had  been  placed  on  installment  plan,  in 
the  event  of  non-payment  or  other  cause? — p.  488. 

A  company  has  soo-volc  direct-current  and  iio-volt  alternating- 
current  mains  all  over  the  city.  In  order  to  improve  the 
service  and  cut  down  operating  expenses,  the  company  wishes 


L 
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•  to  do  away  gradually  with  its  500-volt  business.    Can  it  refuse 

to  connect  a  man  who  demands  5oo-v61t  current? — p.  488. 
Z  19    Hadn't  the  public-service  corporations  better  "come   down  tfat 
pole"  and  admit  gracefully  that  the  people  have  the  ri|^  to 
fix  reasonable  rates,  where  prevailing  rates,  are   proven  bj 
proper  eyamination  to  be  unreasonable?— p.  489. 

Unclassified 

1  How  can  the  medical  profession  be  awakened  to  the  necessity 

of  attempting  to  revive  persons  shocked  into  insensibility?  The 
writer  has  had  two  unhappy  experiences  with  doctors  who 
grew  indignant  because  their  ability  to  discern  between  life 
and  death  seemed  to  be  questioned. — p.  489. 

2  Is  there  any  electro-chemical  process  the  product  of  which  could 

be  manufactured  on  a  profitable  basis  by  electric  lighting  com- 
panies, utilizing  for  this  purpose  the  spare  capacity  available 
at  low-load  hours?— p.  49a 

3  Could  a  practical  wind-power  plant  of  moderate  cost  be  designed 

for  electric  lighting  on  farms  in  the  prairie  states,  where  winds 
are  nearly  as  continuous  as  on  the  ocean  beach? — p.  490. 

4  What   improvement   in   the   Question  Box  can   you    suggest? 

—p.  491. 

5  Is  there  a  watch  permanently  immune  from  irregularities  due  to 

stray  fields? — ^p.  493. 
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Note f-  indicates  "  Unclassified.' 


Accounts,  distributing  costs   in  steam   and  water 

plants   Ques.  X  34,  p. 

division  between  railway  and  lighting Ques.  X  ;iSf  P 

Hollerith  system  for  tabulating Ques.  X  13,  p 

keeping  mixed  flat  and  meter  rates Ques.  X  10,  p 

ledger  arrangement Ques.  X  11,  p 

operating  expenses  to  income Ques.  X  35,  p 

uniform  classification  of Ques.  X  19,  p 

Accumulators.     See  under  *'Battery." 
Advertising.     See    also    under    "New    Business"   and 

"Soliciting." 

appropriation   for Ques.   V    8,  p 

best  method  of Ques.  V  14,  p 

billboards,  value  of Ques.  V  26,  p 

by  company  or  outside  concern Ques.  V  10,  p. 

devoted  to  old  customers Ques.  V  15,  p 

in  addition  to  solicitation Ques.  V  17,  p, 

inducing  public  to  read Ques.  V  18,  p 

in  newspapers Ques.  V  20,  p, 

literature,  exchange  of Ques.  V  11,  p 

V  12.  p 
newspaper,  arrangement  of Ques.  V  22,  p 

V  23,  p. 

newspaper,  change  of  copy Ques.  V  21,  p 

newspaper  versus  follow-up  system Ques.  V  49,  p, 

V  50,  p 

painted  signs,  change  of Ques.  V  30,  p 

pasters  on  bills Ques.  V  31,  p, 

percentage  of  gross  receipts  for Ques.  V  48,  p 

posters,  placing  of Ques.  V  27,  p, 

V28,  p 

V  29,  p 

sequence  of Ques.  V  16,  p 

souvenirs,  value  of Ques.  V  24,  p, 

street-car,  value  of Ques.  V  25,  p 

theatre  programmes Ques.  V  32,  p 

Air  openings  in  grates Ques.  D    2,  p 

Alternators.    See  under  "Generators." 
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363 
377 
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390 
373 
359 
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374 
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392 
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Aluminum  for  long- distance  iransiaissioa Ques.  P  J^  p^  19I 

Anchor  ice.  remedy  for Qu^-  B    3.  p-    >J 

Appliance.     See  under  "Heating,  eleciric,"  etc. 

Application  department,  part  of  commercial Ques.  V    9,  p.  tU 

Arc  lamps.     See  under  "Lanips," 


Babbitt  metal,  formula  for Ques.  K  ag^  p.  u6 

Backwater  valve,  operation  of Ques.  G  1 1,  p.    6f 

Battcry-Toom  floor  construction Ques.   L  13,  p.  13J 

"  "      protection  of  metal  work  in Ques.   L  13.  p    IJJ 

"       itorage.  care  of  end  cells Ques.   L  11.  p.  ijj 

efficiency  of Ques.    L     4,  p.  1J9 

^    "  ■*        high-rate  discharge QtMs.  i<    5,  p.  199 

"  "        hJ|^-voltaKe  rotary  and  booster  for  '  ' 

charfrioc One*-  L    7i  f-  ^ 

"  "        in  altematiiig-ctuTcnt  plant Qoes.  L    1,9.1*; 

"  "        kw-bour  vtrsms  anip-4ionr  rating 0>MS-  !•    3>  P^  ^ 

"  "        life  of  positive  plates 0>ms-  L    ft  p.  133 

"  "        lowest  point  of  discharge QtKt.  I*     tit  p.  IJS 

"  '        on  exciter  circuit Q>>e>-  L    8k  pL  131 

"  "        tray-plate  type Qoes.  L  lo^  p.  133 

use  on  exciter  'bus Ques.   L    2,  p.  127 

Bearings,  allowable  pressures  on Ques.  H    9,  p.    7J 

Belts,  slippage  of Ques.  U    2,  p.  146 

U    3.  P-  '47 

Bills,  collection  from  transient  customers Ques.  Y  43,  p.  471    . 

■'      securing  prompt  payment  of Ques.  X  la,  p.  423 

Boiler  compound,  amount  per  hp-hour Ques.  E    8,  p.    5J 

■'  "  results  from Ques.  E    ftp.    54 

"       feed  pumps,  electric  versus  steam-driven Ques.   C    ftp.    27 

'■       flue,  broken  brick  concrete  for Ques.  F    i,  p.    58 

"         "     ferro-inclave  iron  for Ques.   F    2,  p.    58 

"       foaming,  results  of Ques.  £  ao,  p.    58 

"       horizontal,  stokers  for Ques.  E  11,  p.    55 

"       internally  fired Ques.  E    2,  p.    50 

Parker  verjBj  Babcock  &  Wilcos Ques.  E  ift  p.    57 

"        return  tubular,  setting  of Ques.   E  14,  p.    56 

"       setting,  fire-brick  for Ques.  E  15,  p.    56 

"       superheating,  in  multiple  with  others Ques.  E    i,  p.    49 

"       superheating  vtrsms  independent  superheaters.  Ques.  E    1,  p.    49 

"       water-tube,  cause  of  burned  tubes Qties.  E  18,  p.    57 

Brake,  desirability  of,  for  stopping  steam  turUnes Ques.    I  14,  p.    86 

Breeze,  coke,  burning  with  forced  draft Ques.  D  16,  p.    43 

Brick,  fire,  for  boiler  setting Ques.  E  15,  p.    56 

"      setting,  effect  of  burning  coke  on Ques.  D  15,  p.    42 
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Brushes,  pig-tail,  troubles  with Ques.  K  14,  p.  119 

"         setting  of Qucs.  K  12,  p.  118 

Buildings,  all-concrete    Ques.  A    4,  p.      8 

concrete  block  construction Qucs.  A    9,  p.    14 

cost  per  cubic  foot Ques.  A    i,  p.      3 

Bulletin,  syndicate,  use  of Ques.  V  13,  p.  362 

By-pass  on  feed-water  heater Ques.  C    3,  p.    24 

c 

Cables,  abnormal  potential  rise  in Ques.  Q    4,  p.  211 

'*       aluminum,  joints  in Ques.   P  34,  p.  197 

P  35,  p.  198 

"       breakdowns  of Ques.  Q    6,  p.  213 

"       combined  with  overhead  lines Ques.  Q    9,  p.  213 

"       for  10,000  volts Ques.  Q    8,  p.  213 

"       for  15,000  volts Ques.  Q    7,  p.  213 

'*       prevention  of  slipping Ques.  Q  15,  p.  218 

protection  of,  in  manholes Ques.  Q    3,  p.  21 1 

service  connections  to Ques.  Q  17,  p.  218 

single  versus  three-conductor Ques.  Q    5,  p.  212 

stranded,  proper   cross-section Ques.  Q  11,  p.  214 

Cement,  use  for  station  flooring Ques.  A    7,  p.    10 

Chain-grates  versus  hand  firing Ques.  E  10,  p.    55 

**            with  anthracite  coal Ques.  E  16,  p.    56 

Chimney.     See  "Stack." 

Choke  coil  for  use  with  transformer Ques.  R  19,  p.  239 

Circuit-breakers,  proper  placing  of Ques.  M  14,  p.  145 

Clusters,  incandescent,  furnished  free Ques.    S  10,  p.  263 

Coal.  B.  t.  u.  in  English,  Welsh  and  Penn Ques.  D  24,  p.    47 

"      comparison  of  bituminous  and  anthracite Ques.  D    6,  p.    ^7 

of  run-of-mine  and  nut Ques.  D    9,  p.    38 

of  value  of  sizes Ques.  D  10,  p.    39 

"      cost  per  kw-hour Ques.  D    3,  p.    33 

effect  of  weathering  on Qu«s.  D  12,  p.    40 

efficiencies  of  various  kinds Ques.  D    5,  p.    36 

"      George's  Creek,  heat  value  of Ques.  D     8,  p.    38 

"      handling  apparatus,  best  kind  of Ques.  D  22,  p.    45 

handling,  cost  per  ton Ques.  D  23,  p.    46 

heat  value  of Ques.  D    7,  p.    38 

liability  to  spontaneous  combustion Ques.  D  14,  p.    42 

pounds  per  kw-hour Ques.  D    4,  p.    36 

"      safe  height  for  piling Ques.  D  13,  p.    41 

**      storage  fires,  prevention  of Ques.  D  26,  p.    48 

Coke  breeze,  burning  with  forced  draft Ques.  D  16,  p.    43 

"     combustion,  means  for  smokeless '.  Qucs.  D    i,  p.    28 

"     effect  of  burning  on  brick  setting Ques.  D  15,  p.    42 
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Coke,  furnaces  adapted  to  burn Qncs.  D  15,  pL   42 

"     heat  value  of Ques.  D    8^  p.    # 

Commercial  department,  cities  having Ques.  V    6^  p.  555 

effect  on  value  of  stock Ques.  V    4,  p.  J54 

relation  to  other  departments  Ques.  V    2,  p.  152 

value  of Ques.  V    i»  p.  351 

Commutator,   arcing   at,   alternating-current   genera- 
tors    Ques.  K    3,  p.  109 

Compensators,  line-drop,  re-adjustment  of Ques.  M  11,  p.  144 

Competition,  policy  in  case  of Ques.  W    i,  p.  JSM 

Ques.  Y  17,  p.  451 

Complaint  department,  part  of  commercial Ques.  Y    9,  p.  444 

"                   "           treatment  of  kickers Ques.  Y  10,  p.  445. 

Complaints,  handling  of Ques.  Y  11,  p.  447 

Y  43,  p.  472 

Compounds.    See  "Boiler  compounds." 

Concrete  block  construction  for  buildings Ques.  A    9,  p.    14 

"        blocks,  plastering  on Ques.  A    9,  p.    14 

"        construction  for  buildings Ques.  A    4,  p.     8 

"        effect  of  water  in Ques.  A    2,  p.     5 

"        roof  construction Ques.  A    5,  p.     8 

"        use  of  cinders  in Ques.  A    3,  p.     6 

"        use  of  water-gas-generator  clinkers  in Ques.  A    3,  p.     6 

Condenser,  barometric,  principle  of Ques.  G    7,  p.    66 

surface,  difference  of  pressure  in Ques.   G  10,  p.    67 

surface  versus  jet,  in  large  plants Ques.  G    9,  p.    67 

Condensers,  barometric  jet,  advantage  of  dry-vacuum 

pump  with   Ques.  G    3,  p.    64 

Conduit,  maximum  grade  of Ques.  Q  16,  p.  218 

Connected  load,  increase  in Ques.  X    2,  p.  419 

X    5,  p.  420 

Contract,  consumers',   form  of Ques.  W    2,  p.  395 

"          municipal,  defining  lamp Ques.  W  22,  p.  415 

Contractors,  assisting Ques.  Y  25,  p.  456 

Contracts,  minimum  monthly  guarantee Ques.  W    3,  p.  J96 

Converter  system,  rotary,  limiting  feature  of Ques.  K  18,  p.  121 

Converters,  rotary,  automatic  synchronizing  of Ques.  K  II,  p.  118 

"       inverted  automatic  control  of  fre- 
quency    Ques.  K  10,  p.  1 18 

inverted   operation Ques.  K    7,  p.  116 

'*       inverted,  shifting  of  load  on Ques.  K    9,  p.  118 

**       reversal     due    to    residual    mag- 
netism     Ques.  K  16,  p.  120 

"       setting  of  brushes  on Ques.  K  12,  p.  118 

troubles  with  pig-tail  brushes Ques.  K  14,  p.  119 

use  of  end-play  device  on Ques.  K  13,  p.  119 

versus    motor-generators,     with 

steam  turbines Ques.  K  19,  p.  121 
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Credit,  customers',  deciding  upon Qucs.  Y  45,  p.  473 

Cross-arms,  comparison  of  materials  for Ques.   P    4,  p.  158 

creosoting  versus  painting Ques.  P    5,  p.  159 

prevention  of  checking  of Ques.  P    6,  p.  159 

Culm,  burning  with  forced  draft Ques.  D  16,  p.    43 

Cutout  box  for  2000  volts,  on  underground  lines Ques.  Q  12,  p.  217 


Damage  suits,  decisions  in, 


Damper  regulator,  automatic,  for  main  or  individual 

flues    

Day  load,  when  profitable 

Decisions,  in  damage  suits 


Depreciation,  standardizatioil  of. 


Display  department,  profitable? 

District  heating.     See  under  "Heating." 
Draft,  forced,  burning  coke  breeze  and  culm 
"  **       or  induced,  with  chain  grates. 

of  stack,  calculated  versus  observed . . 

system,  balanced,  efficiency  of 

Dynamo  foundations,  materials  for 
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Z  12,  p. 
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Z  13,  p. 
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Z  14,  p. 

484 

Ques. 

F  9,  p. 

62 

Ques. 

Y  3,  p. 
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Ques. 
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481 
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Z  14,  p. 

484 

Ques. 

X  15,  p. 
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Ques. 

X  16,  p. 
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Ques. 

Y  21,  p. 

454 

Ques. 

D  16,  p. 

43 

Ques. 

F  8,  p. 

62 

Ques. 

F  5,  p. 

61 

Ques. 

F  10,  p. 

62 
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Electro-chemical  processes  as  off-peak  load Ques.  +    2,  p.  490 

Employees,  duties  in  small  plants , Ques.  Y  34,  p.  465 

instructions   for Ques.  Y  37,  p.  466 

night  schools  for Ques.  Y    7,  p.  443 

rotation  of  duties Ques.  Y    6,  p.  441 

scale  of  wages Ques.  Y  35,  p.  466 

social  organizations Ques.  Y  38,  p.  466 

Engines,  economy  of  fast  or  slow-speed Ques.  H    2,  p.    69 

gas  and  producer  installations,  reasons  for 

limited  use  of Ques.  H  12,  p.    74 

gas  and  producer  plant  efficiency  compared 

with  steam Ques.  H  16,  p.    76 

H  17,  p.    76 

gas  driving  alternators  in  parallel Ques.  H  11,  p.    74 

deterioration  of   Ques.  H  15,  p.    75 

gasolene,  as  prime  movers  in  small  plants, .  Ques.  H  14,  p.    75 
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Engines,  higji-speed  versus  De  Laval  turbine Ques.    I    i,  p.   77 

"        materials  for  foundations  of w .  Ques.  A    8^  p.    11 

"        steam,  allowable  pressure  on  bearings Quea.  H    ft  p.   73 

Engine-room,  floors  for Ques.  A    8^  p.    11 

Engine,  steam,  determination  of  pressure  on  guides. .  Ques.  H  lOg  p.   73 
"            "       installation,    cost  of,   compared   with 

gas-engine  and  steam  turbine  in- 
stallations    Ques.  H    I,  p.   6B 

"       gas,  proper  mixture  of  gas  and  air Ques.  H    3,  p.   69 

"       reciprocating,  versus  steam  turbines,  for  steam 

consumption  Ques.    I  15,  p.   86 

I  16^  p.   97 
I  I7^p.   88 

gas,  vertical  versus  horizontal Ques.  H    5,  p.   71 

weight  of  flywheel  for Ques.  H    4,  p.    70 

steam,  best  known  economy  of Ques.  H    6^  p.   71 

running  over  versus  nmning  under. . .  Ques.  H    8,  p.    72 
speed  variation  with  change  in  steam 

pressure  and  load Ques.  H    7,  p.    73 

Equalizer,  parallel  operation  of  direct-current  genera- 
tors, without Ques.  K    4,  p.  no 

Equipment,  charge  for  substitution Ques.  X  17,  p.  4^8 

Exciter,  battery  for  use  with,  protection  secured  by. . .  Qoes.  L   8,  p.  132 

'*        capacity  for  alternating-current  generator Ques.  K    6,  p.  115 

Exhaust  piping,  determining  size  of Ques.  G    8,  p.    66 

Expansion  joint,  on  steam  main Ques.  G    6,  p.    65 

F 

Fans,  inducing  use  of Ques.  V  42,  p.  385 

"      sold  by  company Ques.  Y  26,  p.  456 

Y  27,  p.  458 

Feeders,  regulation  of  individual Ques.  M    2,  p.  136 

Feed  water,  effect  of  tar  in Ques.   C    6,  p.    26 

heater  by-pass  on Ques.   C    3,  p.    24 

closed,  removal  of  scale Ques.  C    4,  p.    25 

heating  surface  of Ques.  C    7,  p.    26 

removal  of  impurities  in Ques.  C    5,  p.     26 

Fire-brick  for  boiler  setting Ques.  E  15,  p.    56 

Fires,  coal-storage,  prevention  of Ques.  D  26,  p.    48 

Fixtures,  incandescent  street  lamp Ques.   S  16,  p.  270 

sold  by  company Ques.  Y  28,  p.  459 

Floorings,  removable  for  station  use Ques.  A    6,  p.      9 

station,  use  of  cement  for Ques.  A    7,  p.    10 

Floors,  materials  for  engine  room Ques.  A    8,  p.    11 

Flue.    See  "Boiler  flue." 

Flywheel,  weight  of,  for  gas  engine Ques.  H    4,  p.    70 
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Forced  draft,  burning  breeze  and  culm Ques.  D  i6,  p.    43 

Foundations,  materials  for Ques.   A    8,  p.    11 

"            structural,  for  steam  turbines Ques.    I  20,  p.    59 

Frazil  ice,  remedy  for Ques.  B    3,  p.    15 

Freezing  of  water  in  standpipe,  prevention  of Ques.  B    8,  p.    19 

Frequency,  change  of  generator  from  125  to  60  cycles.  Ques.  K  23,  p.  123 

Friction  in  rope  drive  on  water  wheels Ques.  B    i,  p.     14 

Fuel  cost  per  kw-ho'ir Ques.  D    3,  p.    33 

"     pounds  of  per  kw-hour Ques.  D    4,  p.    36 

Furnace,  for  burning  colce Ques.  D  15,  p.    42 

0 

Garbage  as  fuel Ques.  D  21,  p.    45 

Gas  coal,  heat  value  of Qtm.  D    8^  p.    38 

'*    cubic  feet  per  kw-hour  in  engines Ques.  D    4,  p.    36 

generating  for  power  plant Ques.  D  19,  p.    44 

limited  installation  of Ques.  Y  18,  p.  452 

natural,  under  steam  boilers Ques.  D  18,  p.    44 

"    producer,  as  boiler  fuel Ques.  D  18,  p.    44 

cost  of  500-kw Ques.  H  13,  p.    75 

tar  as  boiler  fuel Ques.  D  17,  p.    44 

used  as  boiler  fuel Ques.  D  20,  p.    45 

Gasolene  competition Ques.  Y    i,  p.  438 

Generator,  alternating-current  arcing  at  commutator. .  Ques.  K    3,  p.  109 

"  *'        change  from  125  to  60 

cycles Ques.  K  23,  p.  123 

Generators,  alternating-current,  exciter  capacity Ques.  K    6,  p.  115 

*'                  '*                '*        three-phase,    for    sin- 
gle-phase lighting.  Ques.  K  22,  p.  122 
"                **        two     single  -phase, 

coupled     for     two- 
phase  Ques.  K  21,  p.  121 

parallel    operation,   gas-engine 

driven    Ques.  H  1 1,  p.    74 

compound  versus  shunt-wound  for  substa- 
tions    Ques.  K  24,  p.  123 

direct-connected  versus  belted Ques.  K    i,  p.  108 

direct  current,  parallel  operation  without 

equalizer Ques.  K    4,  p.  no 

high-tension,    alternating-current    without 

step-up  transformers Ques.  K  25,  p.  124 

inductor-type,    variation    in    voltage    on 

phases  of Ques.  K  26,  p.  126 

operation  of  550- volt,  at  250  volts Ques.  K    5,  p.  112 

'umbrella"  type  for  water  wheels Ques.  K    2,  p.  109 

Globes,  inner,  breakage  of Ques.   S  23,  p.  277 
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lings  in Que? 

)r  use  with  anthracite  coal Ques 

ion  of  ice  forming  on Ques 

effect  on  high-tension  transmission Ques 

idaries,  loss  due  to Qtics 

"  trouble  with  telephone,  due  to.  Qucs 

;  negative  on  high-tension  system Ques 

secondaries  Ques 

"  method  of  connection  of  pipes  Ques 

"  no  pipes  available Ques 

"  progress  of Que? 

"  standard  method  of Ques 

"  to  water  pipes Ques 

i  wire,  location  of Ques 

"      protection  of Ques 
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defiling  venits  chain-grate  economy Ques.  E  i 

A  of  water  ne«SBary  for  hori7ontal  water  turbines  Ques.  B 

tlag;  district,  beyond  available  exhaust  steam —  Ques.  J 
"              "         financial  success  under  given  condi- 


for. . 


*'         method  of  charging 

"         pressure    regulation 

"         pressure  variation  with  temperature. 

"        steam  turbine  in  connection  with... 

success  in  cities  over  100,000 

"        suggestion  for  operation 

electric,  compared  with  gas 


"  "        experience  with 

"  "        handle  for  irons , 

"  "        introduction  of  appliances 

"  "        rates  for 

"  "        sale  of  appliances 

"  "        special  rates 

"        surface,  amount  of.  in  feed-water  heater... 
Hollerith  system  for  tabulating  a 
Horizontal  boilers,  stokers  for. . 


Qt 

Qi 

Qi 

Q« 

Ques. 

Q' 

0> 


Ques. 
Ques. 
Ques. 
Ques. 
Ques. 
Ques. 
Ques. 
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I 

Ice,  anchor,  remedy  for Ques.  B    3,  p.    15 

**    clogging  racks,  prevention  of Ques.  B    6,  p.    17 

forming  in  penstock,  remedy  for Ques.  B  12,  p.    21 

frazil,  remedy  for Ques.   B    3,  p.    15 

prevention  of  formation  on  grates Ques.  B  13,  p.    22 

of  trouble  due  to,  by  condenser  over- 
flow    Ques.  B    2,  p.    14 

Incandescent  lamps.    See  under  "Lamps." 

Income,  increase  in Ques.  X    3,  p.  420 

*'         per  kw-hour Ques.  X    9,  p.  420 

Injector,  how  often  tested Ques.  G  13,  p.    69 

Instruments,  switchboard.    See  under  "Meters." 
Insulators,  single-petticoat,  glass,  suitability  for  2200 

volts   Ques.  P  32,  p.  196 

"         double-petticoat  glass,  suitability  for  6600 

volts   Ques.  P  33»  P-  196 

Insurance,   accident Ques.  Y  39,  p.  467 

"          liability,  profitable  to  carry? Ques.    Z  15,  p.  486 

Iron  towers.    See  "Towers,  iron." 

Isolated  plants,  closing  down Ques.  Y  16,  p.  451 

"           "      meeting  competition  of Ques.  Y  41,  p.  468 

J 

Joint,  expansion,  for  use  on  steam  main Ques.  G    6,  p.    65 

**      occupancy  of  poles,  permission  for Ques.   P  17,  p.  I74 

relative  position  of  wires. . .  Ques.  P  21,  p.  183 

requirements  for  Ques.   P  18,  p.  178 

L 

Lamps,  arc,  allowable  investment  in Ques.  Y  33,  p.  465 

*    best  open  lamp Ques.    S  30,  p.  282 

discerning  colors  by Ques.    S  27,  p.  279 

enclosed,  life  per  trim Ques.   S  22,  p.  275 

"    flaming Ques.   S  25,  p.  278 

S  4i>  P-  288 
S  42,  p.  289 

open,  globes  for Ques.    S  43,  p.  289 

**    popularity  of Ques.   S  26,  p.  278 

*'    power  factor  of Ques.   S  24,  p.  278 

series,  charge  for Ques.   S  14,  p.  268 

spark-gap  protection Ques.   S  21,  p.  275 

suspension  of Ques.   S  18,  p.  271 

S  19,  p.  275 

S  20.  p.  27s 
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Lamps,  Cooper  Hewitt Ques.   S  j8^  p.  a85 

^      incandescent,  a  permanent  asset Ques.   S    9,  p.  2S2 

*                **          candle-power  of,  for  street  light- 
ing    Ques.   S  a8k  P-  ^i 

S  29,  p.  ^i 

"  "  charge  for  special Ques.   S    i,  p.  249 

^  **  delivery  to  customers Ques.   S    5,  p.  256 

"  "  effect  of  series  burning Ques.    S  34,  p.  285 

"  "  effect  of  varying  voltage Ques.   S  32,  p.  284 

"  **  exchange  of Ques.   S    4,  p.  255 

**  "  explosion  of Ques.   S  j6,  p.  2B5 

"  •'  first  installation Ques.   S    3,  p.  253 

**  "  for  fluctuating  voltage Ques.   S  31,  p.  2B2 

"  *•  free  renewal  of Ques.   S    2,  p.  250 

"  "  furnishing  extra  lamps Ques.   S    6,  p.  259 

*'  "  installation  and  renewal Ques.   S  37,  p.  285 

"  '   "  introduction  of  high-efficiency. . .  Ques.    S  12,  p.  265 

life  of Ques.   S  33.  p.  a84 

•*  •*  marking   Ques.   S    8,  p.  262 

••  "  on  25  cycles Ques.   S  45,  p.  290 

*•  "  osmium Ques.   S  12,  p.  263 

*•  "  renewed    Ques.   S  35,  p.  285 

•*  •*  street,  bum-out  of Ques.   S  44,  p.  290 

**  "  street,  fair  price  for Ques.  W  15,  p.  409 

*'  '*  street,  placing  of Ques.    S  15,  p.  269 

"  '*  street,  replacing  of Ques.    S  13,  p.  266 

"  **  tantalum  Ques.    S  12,  p.  265 

"       Meridian,  free  installation  and  renewal Ques.    S    7,  p.  261 

"       Nemst,  depreciation  of Ques.    S  47,  p.  292 

"  **       furnished    free Ques.    S  1 1,  p.  264 

"  "       maintenance    of Ques.   S  1 1,  p.  264 

S  46,  p.  291 

Leaks  in  piping  due  to  engine  vibration Ques.  G  14,  p.    68 

Ledger,  arrangement  of Ques.  X  1 1,  p.  422 

Lighting.    See  under  "Lamps." 

Lightning  arresters,  care  of Ques.   P  47,  p.  206 

installation  of Ques.   P  49,  p.  207 

P  50.  p.  208 

number  per  mile Ques.  P  48,  p.  206 

P  49,  p.  207 

use  of  mercury  arc  rectifiers  as. .  Ques.  M  15,  p.  145 

Lines,  overhead,  alive,  precautions  for  working  on...  Ques.   P    8,  p.  161 

P    9,  p.  161 
aluminum  versus  copper  in  high-ten- 
sion long-distance  transmission.  Ques.   P  36,  p.  198 

carrying  2200  volts,  working  on Ques.   P  38,  p.  190 

combined  with  underground  cables..  Ques.  Q    9,  p.  213 
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Lines,  overhead,  five- wire  distribution,  cabling  of Ques.  P  29,  p.  193 

fusing  of  secondary  network Ques.  P  14,  p.  169 

joint  occupancy  of  poles,  permission 

for  Ques.  P  17,  p.  174 

joint    occupancy    of    poles,    relative 

positions  of  wires Ques.  P  21,  p.  183 

joint    occupancy    of    poles,    require- 
ments for Ques.  P  18,  p.  178 

laws  concerning Ques.  Z    3  p.  476 

locating  grounds Ques.  P  40,  p.  200 

location  of  wires  on  cross-arms Ques.  P  26,  p.  190 

motor     service,     alternating    versus 

direct-current  supply Ques.  P  24,  p.  187 

objection  to  2200  volts Ques.  Z    2,  p.  475 

opening  during  lightning  storms Ques.  P  16,  p.  172 

placing  of  fuses  on  branches Ques.  P  13,  p.  167 

protecting     wires     carried     through 

trees    Ques.  P  28,  p.  193 

protection  of  trimmers Ques.  P  39,  p.  200 

public  sentiment  against,  diversion  of  Ques.  P  30,  p.  193 

safety  devices  used  by  linemen Ques.  P  20,  p.  182 

service  switch  and  cutout,  supply  of.  Ques.  P  23,  p.  186 
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aries    Ques.   P  27,  p.  192 

static    charge    on    telephone    wires, 

prevention  of Ques.   P  22,  p.  185 

telephone    circuits    on    high-tension 

transmission   Ques.   P  19,  p.  179 

value  of  insulation  on  high-tension..  Ques.   P  10,  p.  163 

P  II,  p.  165 
'•  "  weatherproof     copper     tied-in     with 

iron Ques.   P  12,  p.  166 

"             "          "Y"  versus  delta  connection  on  high- 
tension  transmission Ques.   P  15,  p.  171 

**  "  220-volt.     3-wire     system,     greatest 

radius  for Ques.   P  35,  p.  189 

Line  records,  method  of  keeping Ques.   P    i,  p.  153 

P  2,  p.  155 

Lines,  underground,  cutout  box  for  2000-volt Ques.  Q  12,  p.  217 

disturbed  by  city Ques.    Z    4,  p.  477 

highest  working  voltage Ques.  Q  18,  p.  218 

in  villages Ques.  Q    i,  p.  209 

maximum  grade  of Ques.  Q  16,  p.  218 

potheads  for  1000  volts Ques.  Q  14,  p.  217 

service  connections Ques.  Q  17,  p.  218 

service  switch  and  cutout Ques.  Q  10,  p.  214 

single-conductor  cable  for  distri- 
bution      Ques.  Q  13,  p.  217 

time  of  trouble Ques.  Q  19.  p.  219 
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Management,  how  conducted Ques.  Y    &  p.  441 

Manholes,  waterproofing  of Ques.  Q    a,  p.  aio 

Mast-arms,  securing  of  rope Ques.  S  17.  p.  270 

Materials  for  foundations Ques.  A    &  p.   11 

Mercury  arc  rectifiers.    See  under  "Rectifiers." 

Meter,  accuracy  after  installation. Ques.  U    7,  p.  jn 

U    8,p.3M 

**            "         on  different  loads Ques.  U  12,  p.  329 

**      attendance  of,  in  small  stations Ques.  U  13,  p.  ^ 

avoiding  errors  in  reading Ques.  U  15,  p.  315 

cards Ques.  X  56,  p.  450 

connecting  up Ques.  U  20,  p.  33JB 

deposit,  experience  with Ques.  U  22,  p.  340 

deposit,  reason  for Ques.  U    3,  P- 3I3 

deposits,  number  required Ques.  U    4,  p.  31S 

difference  in  registration  on  phase Ques.  U  36^  p.  343 

G.  E.  type  C Ques.  U  la  P-  53B 

inaccurate,  adjustment  of  bills Ques.  Y  44,  p.  473 
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investigation  by  testers Ques.  U  32^  p, 

leaving  reading  with  customer Ques.  U  16^  p, 

maintenance  cost Ques.  U  33,  p 

method  of  furnishing Ques.  U    2,  p 

municipal  supervision  of Ques.  U    6,  p 

number  of,  how  limited Ques.  U    5,  p 

on  two-phase  motor  circuits Ques.  U  24,  p 

overload  capacity  of Ques.  U  30,  p 

polyphase,  development  of Ques.  U  29,  p 

portable  load  device  for Ques.  U  37,  p 

prepayment    Ques.  U  35,  p 

prevention  of  humming Ques.  U  21, 

reading,  average  number  per  man Ques.  Y  29,  p 

•'        in  whose  charge Ques.  Y  30,  p 

reading  of Ques.  U  14,  p 

U34.  P 

recalibration   of Ques.  U  11,  p 

recording  watt,  accuracy  on  railway  load Ques.  M    6,  p 

"  "     method  of  testing  large  capacity  Ques.  M    7,  p 

record  of Ques.  U  36,  p 

reverse    registration Ques.  U  27,  p 

Sangamo Ques.  U  18,  p 

selection  of  size Ques.  U    i,  p 

size  for  ioo-i6-cp  lamps Ques.  U  31,  p 

steam,  for  district  heating Ques.    J    7,  p 

switchboard,  how  often  tested Ques.  M    5,  p 

testing,  at  what  loads Ques.  U  23,  p, 
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336 
348 
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317 
315 
342 
345 
344 
351 
349 
340 
460 
461 

332 
349 

141 
142 
350 
343 
338 
310 

346 
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140 
341 
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Meter,  testing  on  customers'  premises Ques.  U    9,  p.  324 

**      Thomson,  three-wire  on  pol3rphase  circuit Ques.  U  25,  p.  342 

two- wire  on  three-wire  circuit Ques.  U  28,  p.  344 

"      versus  flat  rates  in  small  plants Ques.  Y    4,  p.  440 

**      with  current  transformers,  testing  of Ques.  U  10,  p.  326 

220-440-volt,   3-wire : Ques.  U  17,  p.  338 

Minimum  charge,  legality  of Ques.   Z  11,  p.  480 

Motor-generator,  pressure  regulation  of,  on  varying 

load Ques.  K  20,  p.  121 

Motor-generator  system,  usual  power  factor Ques.  K  15,  p.  120 

service,  alternating  versus  direct-current  for. .  Ques.   P  24,  p.  187 

Motors,  best  eflficiency Ques.  T  13,  p.  303 

for  refrigerating  plants Ques.  T  16,  p.  306 

increased    load Ques.  X    4,  p.  420 

induction,   starting  of Ques.  T  10,  p.  301 

induction,    wiring   for Ques.  T  11,  p.  301 

inspection  of  load  connected  to Ques.  Y    8,  p.  443 

sale  of,  versus  gas  engines Ques.  V    3,  p.  353 

single  and  two-phase,  efficiencies  of Ques.  T  15,  p.  305 

single  and  two-phase,  prices  of Ques.  T  15,  p.  305 

single-phase  for  133  cycles Ques.  T  12,  p.  302 

single-phase,  largest  allowable Ques.  T    9,  p.  299 

single-phase  over  25-hp Ques.  Y  32,  p.  464 

sold  by  company Ques.  Y  26,  p.  456 

Y  27,  p.  458 
three-phase,  operated  below  rated  pressure. .  Ques.  T  14,  p.  304 

Municipal  ownership,  subduing Ques.  V  47,  p.  387 

Y  13,  p.  449 

Name-plate,  best  form  for  switchboard  work Ques.  M  17,  p.  146 

Nernst  lamps.    See  under  "Lamps." 

Neutral,  size  of,  for  3-wire  secondaries Ques.  P  27,  p.  192 

New  business  department,  value  of Ques.  V    5,  p.  355 

division  of  appropriation  for ^. . .  Ques.  V    9,  p.  356 

expenditure  for Ques.  V    7,  p.  355 

expenditure  per  lamp Ques.  X    6,  p.  420 

from  national  advertisers Ques.  W  27,  p.  419 

in  residence  districts Ques.  V  43,  p.  386 

percentage  of  lamps  lost  to  gained Ques.  X  30,  p.  433 

premiums    for Ques.  V  37,  p.  383 

prospects,  records  of Ques.  V  34,  p.  381 

reasonable  to  expect Ques.  X    i,  p.  419 

See  also  under  "Advertising"  and  "So- 
liciting.' 

Newspaper  advertising.    See  under  "Advertising." 

Newspapers,  local  notices  in Ques   V  19,  p.  370 
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0 

Oil,  cylinder,  average  price  of Ques.  O    2,  p.  148 

cost  per  kw-hour Ques.  O    5,  p.  149 

for  Corliss  engines  cost  per  gallon Ques.  O  10,  p.  152 

for  use  with  superheated  steam Ques.  O    i,  p.  147 

friction  and  cutting  due  to  use  of  limited 

quantity  Ques.    O    9  p.  151 

specifications  for  gas  engine Ques.   O    3,  p.  148 

"    for  use  in  "crankcase" Ques.  O    4,  p.  149 

*'    machine  cost  per  kw-hour Ques,   O    6,  p.  150 

"    value  of,  as  boiler  fuel Ques.  D  25,  p.    47 

Oils,  lubricating,  bureau  for  testing  of Ques.  O  11,  p.  152 

Output,  station,  measuring  when  generating  at  11,000 

volts   Ques.  M    8,  p.  142 

P 

Packing,  pipe  joint,  for  high  temperatures Ques.  G     i,  p.    62 

Penstock,  remedy  for  ice  forming  in Ques.   B  12,  p.    21 

Penstocks,  prevention  of  water-hammer  in Ques.   B    7,  p.    18 

Pipe-joint  packing  for  high  temperatures Ques.  G    i,  p.    62 

Piping,  exhaust,  determining  size  of Ques.   G    8,  p.    66 

"        expansion  in,  care  of Ques.  G    5,  p.    65 

leaks  in,  due  to  engine  vibration Ques.   G  14,  p.    6S 

steam,  formula  for  size  of Ques.   G    4,  p.    64 

Plant,  electric,  located  at  mines Ques.  Y  46,  p.  474 

electric,  smallest  town  justifying Ques.  Y    2,  p.  438 

Plastering  on  concrete  blocks Ques.  A    9,  p.     14 

Poles.     See  "Lines  overhead." 

Poles,  best  substitute  for  chestnut Ques.  P    3,  p.  157 

treatment  of Ques.   P  31,  p.  195 

Position  of  wires  in  joint  occupancy  of  p>oles Ques.   P  21.  p.  183 

Power,  electricity  zcrsus  natural  gas Ques.   T  17,  p.  306 

Power  factor,  of  motor-generator  system Ques.  K  15.  p.  120 

Power  factor,  means  of  improving Ques.  K  27,  p.  125 

Power-house  buildings.     See  "Buildings." 
Power    service,    single-phase    versus    500-volt    direct- 
current  Ques.  Y  31.  p.  463 

Publicity  as  good  policy Ques.  Y  12.  p.  447 

Pnmps.  boiler  feed,  electrical  zrrsus  steam-driven....  Ques.   C    9.  p.    27 
dry  vacuum,  advantage  of  with  barometric  jet 

condenser   Ques.   G     3.  p.    64 

Q 

"Question  l^ix,"  suggestions  for  improving Ques.   +    4,  p.  493 
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B 

Racks,  prevention  of  clogging  with  ice QueSft  B    6,  p.    17 

Rate  question,  papers  on Ques.  W    4,  p.  397 

**     regulation,  restrictions  on Ques.   Z    8,  p.  479 

Z    9,  p.  479 
Z  10,  p.  480 

system,  most  popular Ques.  W  5,    p.  398 

"        proportional  to  cost Ques.  W  9,  p.  402 

W  10,  p.  403 

Rates,  demand  system  for  small  cities Ques.  W    6,  p.  399 

differential,  protection  of  company  using Ques.  W  17,  p.  410 

double  schedule,  basis  of Ques.  W  11,  p.  404 

flat,  always  disadvantageous  ? Ques.  W    7,  p.  400 

for  fans Ques.  W  20,  p.  413 

for  electric  heating Ques.    T    5,  p.  296 

T  19,  p.  306 

employees Ques.  W  23,  p.  416 

large  power  users Ques.  W  24,  p.  417 

"    Nernst  lamps Ques.  W  16,  p.  409 

**      legality  of  minimum  charge Ques.   Z  11,  p.  480 

minimum  and  maximum  charge Ques.  W  12,  p.  407 

municipalities'  right  to  regulate Ques.   Z    7,  p.  478 

on  series  and  multiple  service Ques.  W  25,  p.  417 

proposed  schedule  of Ques.  W  13,  p.  408 

W  14,  p.  409 

special,  circumstances  justifying Ques.  W  18,  p.  411 

"        for  off-peak  business  Ques.  W  21,  p.  414 

'*    power    Ques.  W  19,  p.  412 

signs    Ques.  W  26,  p.  418 

states*  right  to  regulate Ques.   Z    5,  p.  478 

Z    6,  p.  478 

**      to  attract  national  advertisers Ques.  W  27,  p.  419 

voluntary  reduction  of Ques.   Z  19,  p.  489 

Records,  line.    See  "Line  Records."  j-^J', -j  .^             ^ 

Rectifiers,  mercury  arc,  as  lightning  arresters Ques.  M  15,  p.  145 

"          "     for  arc  circuits Ques.    S  39.  p.  287 

S  40,  p.  287 

Refrigerating  plants,  motor-driven Ques.  T  16,  p.  306 

Regulators,  automatic  voltage,  are  they  paying  invest-  ^.j.|. 

ments  ?  Ques.  M    9,  p.  143 

Regulators,  best  kind  for  three-phase  system Ques.  M  10,  p.  144 

Regulators,  potential,  three-phase  induction,  loss  in...  Ques.  K  26,  p.  124 

Relay,  bellows  type,  re-calibration  of Ques.  M  16,  p.  145 

Relief-valves,  for  prevention  of  water-hammer Ques.  B    7,  p.    18 

Residences,  two-story,  desirable  customers Ques.  Y  15,  p.  450 

Right-of-way,  how  made  permanent Ques.   Z    i,  p.  474 
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Roof  conttruction,  steel  and  all-concrete  compared...  Ques.  A    s  P-    ^ 

Rope  df  ive,  advantage  of Qnes.  N    i,  p.  Mli 

**         "     from  water-wheels Qtws.  B    i,  p.   14 

Rotary  converters.    See  under  '^Converters.'' 

8 

Scale,  prevention  of  in  boilers Ques.  C    5.  p.   26 

"     removal  of  in  closed  heater Ques.  C    4,  p.  as 

Scott  connection Qtics.  R  ao^  p.  140 

Secondaries,  grounding  of.    See  under  "Grounding." 

Secondary  system,  balancing  of Ques.  R  I5»  p.  ?35 

Service,  electric,  compulsory? Ques.   Z  16^  p.  487 

restitution  of,  by  company Ques.   Z  18;  p.  48S 

switch  and  cutout,  supply  o^  on  overhead 

lines  Ques.  P  23,  p.  M 

'*        switch  and  cutout,  supply  of,  on  underground 

lines Ques.  Q  lo^  p.  214 

Shocks,  resuscitation  from Ques.  X.  i,  p.  48$) 

Sign  business,  development  of Ques.  V  44,  p.  3B6 

V4S.P.  rf7 
V46^p.jai7 

Sign,  protection  in  case  of  customers'  failure Ques.  Y  19^  p.  453 

Signs,  electric,  lock  switches  on Ques.  W   8;  p.  4<v 

"       furnished  free Ques.  V  51,  p.  3^ 

Smoke,  abatement  of Ques.  E    6,  p.    52 

consumers  Ques.  E  21,  p.    58 

E    7,  p.   53 

prevention  of Ques.   D    i,  p.   28 

Soliciting  department,  gas  and  electric  combined Ques.  V  33,  p.  380 

"  See  also  imder  ** Advertising"   and  "New 

Business." 

Solicitors,  basis  of  commission Ques.  Y  36,  p.  466 

best  method  of  paying Ques.  Y  20,  p.  453 

business  secured  by Ques.  X    8,  p.  420 

check  on  work  of Ques.  V  35,  p.  381 

computing  results  obtained  by Ques.  V  36,  p.  382 

educating   Ques.  V  39,  p.  384 

population  to  each Ques.  X    7,  p.  420 

power  and  sign Ques.  V  38,  p.  383 

premiums  for Ques.  V  37,  p.  383 

Speed  variation,  for  var>*ing  loads  in  water-turbine 

generators Ques.  B  11,  p.    21 

Spontaneous  combustion  in  coal,  liability  of Ques.  D  14,  p.    42 

Stack,  concrete  versus  brick  or  steel Ques,  F    7,  p.    62 

draft  of,  calculated  z'crsus  observed Ques.  F    5,  p.    61 

formula  for  size  of Ques.  F    6,  p.    61 

steel-riveted  arrangement  of  laps Ques.  F    4,  p.    6c 

steel  self-supporting,  life  of Ques.  F    3.  p.    58 
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Stack,  steel  self-supporting,  lined  versus  unlined....    Ques.  F    3,  p 

Standpipe,  for  prevention  of  water-hammer Ques.  B    7,  p 

"  heating  of  water  in Ques.  B    8,  p 

Starting-up  of  large  system  after  total  shut-down Ques.  K  17,  p 

Static  charges  on  telephone  lines,  prevention  of Ques.  P  22,  p 

**      discharge,  trouble  from Ques.  P  46,  p 

Station  buildings.    See  "Buildings." 

wiring,  best  insulation  for Ques.  M    4,  p 

Statistics,  commercial  load  per  capita Ques.  X  31,  p 

"         covering  station  loads,  etc Ques.  X  23,  p 

X  24,  p 
X2S,  p 
X26,  p 
X  27,  p 
X28,  p 
X29,  p 

Statistics,  distribution  losses,  checking  of Ques.  X  32,  p 

percentage  of  lamps  lost  to  gained Ques.  X  30,  p 

reasonable  expenditure  for Ques.  X  18,  p 

X  22,  p 

Steam  accumulator,  operation  of Ques.    G  12,  p 

**      difficulty  of  keeping  up  at  times Ques.    E  17,  p 

**      jet,  for  smoke  consumption,  efficiency  of Ques.    E  21,  p 

"  .    piping.    See  "Piping." 

**      superheated,  valves  for Ques.    G    2,  p 

Steel  stack.     See  "Stack." 

Stepbearing,  of  Curtis  turbine,  lubrication  of Ques.     I    8,  p 

I    9»  P 

I  10,  p 

Stepbearing  on  water-wheels,  prevention  of  burning.    Ques.    B  14,  p 

Stokers,  mechanical,  economy  of,  in  small  stations..     Ques.    E    3,  p 

E    4,P 

E  5,  P 
E  II,  p 

Stokers,  mechanical,  electric  versus  steam-driven....  Ques.   E  13,  p 

"                "           why  discarded  Ques.  E  12,  p 

Storage  batteries.     See  under  "Battery." 

Stores,  best  method  of  keeping Ques.  X  20,  p 

X  21,  p 

Substation  buildings.    See  "Buildings." 

Superheat,  best  for  use  with  Curtis  turbine Ques.     I    7,  p 

Superheaters,  independent,  versus  superheating  boilers  Ques.    E    i,  p 

Switchboard  instruments.    See  under  "Meters." 

Switch,  motor-operated,  self-closing  and  opening  of.  Ques.  M  13,  p 

"        service,  and  cutout  on  overhead  lines Ques.    P  23,  p 

"             "         "        "        "    underground   lines....  Ques.  Q  10,  p 

Switches,  oil,  merits   of  separate-well,   switchboard- 
type  Ques.  M  12,  p 

Synchronizing,  automatic,  of  rotary  converters Ques.  K  11,  p 
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Tanks,  water*  pAinttog  of  wood  in Ques.   C    i,  p.  aj 

Tar  as  boiler  fuel Qnes-  D  17.  p.  44 

**    effect  of,  in  feed  water Qnes.   C  6^  p.  s6 

Taxation,  proper  basis Qn^s.  Y  14,  p.  450 

Thermometers,  recording,  for  measuring  tenq^eratnre 

of  feed  water Qnes.  C   B,  p.  2j 

Three-phase  system,  balancing  of Qnes.  K   8^  P-  ii^ 

"     ,  "         "        regulation    of    with    combined 

lighting  and  power  load Qnes.  M    i,  p.  133 

Three-phase  system  used  as  single-phase Qnes.  M    3,  p.  157 

"     wire  sjTstem,  220  volts,  greatest  radius  for Ques.   P  25,  p.  180 

Towers,  iron,  use  of,  for  transmission  lines Ques.   P    7,  p.  160 

Transformers,  changing  of  oil  in Ques.  R    4,  p.  2a6 

R  28;  p.  24S 

choke  coil  for  use  with Quea.  R  19^  p.  ^^ 

damage  to  end  one Qnes.  R    7,  p.  2aB 

distribution  of  load  on  bank Ques.  R  24,  p.  244 

for  flooded  manholes Qnes.  R  27,  p.  245 

for  two-phase  motors Qnes.  R  21,  p.  243 

grounding    secondary    ior    lightning 

protection   Qnes.  R  25,  p.  244 

immersed  switch  for Ques.  R  18,  p.  238 

largest  size  on  pole Ques.   R    i,  p.  219 

R    2,  p.  224 

length  of  secondaries  from Ques.   R    6,  p.  226 

methods  of  cooling Ques.   R    3,  p.  224 

parallel  connection  of Ques.   R  17,  p.  237 

portable,  for  emergencies Ques.   R  30,  p.  248 

ratio  of,  to  connected  load Ques.   R  29,  p.  246 

Scott  connection  for Ques.   R  20,  p.  240 

spark  gaps  to  prevent  burn-outs Ques.   R    5,  p.  226 

trouble  due  to  sudden  excitation Ques.   R  22,  p.  243 

use  of  heat  from Ques.  T  20,  p.  307 

welding,  effect  on  lines Ques.  T  21,  p.  307 

Transmission  lines.    See  "Lines,  overhead." 

Tubes,  cause  of  bum-outs  in  water-tube  boilers Ques.   £  18,  p.    57 

Turbines,  horizontal  water,  lowest  heads  for Ques,   B    4,  p.    17 

"      setting  of  Ques.   B    5,  p.    17 

steam,  advantages  over  steam  engines Ques. 

air  leak  around  shaft Qnes. 

best  known  economy  of Qnes. 

best  vacuum   Qnes. 

**       certified  tests  on Ques. 

Curtis,  best  superheat Qnes. 

Curtis,  lubrication  of  stq>bearing. .  Ques. 
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Turbines,  steam,  Curtis,     stiflfness     of     blades     and 

discs   


desirability  of  brake  for  stopping. . 

economy  of  De  Laval  versus  high- 
speed engine 

horizontal  versus  vertical 

in  connection  with  district  steam 
heating    

installation,  cost  of,  compared  with 
steam-engine  and  gas-engfine  in- 
stallations     

longest  run  on  record 

on  structural  foundations 

operation  under  back-pressure 

Parsons,  coal  consumption  of 

"         necessity  of  superheat  and 

high  vacuum   

requirements    as   to    superheat   and 

vacuum 

space  occupied  by  condenser 

time  taken  to  dismantle 

"       to   erect    

versus    reciprocating    engines     for 

steam  consumption 


Ques. 

I  II,  p. 

84 

I  12,  p. 

85 

Ques. 

I  14,  p. 

86 

Ques. 

I    I,  p. 

77 

Ques. 

I  i8,  p. 

88 

Ques.    J    8,  p.  107 


Ques.  H    I,  p.    68 
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Ques. 

I  26,  p. 

90 

Ques. 

I  20,  p. 

89 

Ques. 

I    3,  p. 
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I    4,  p. 

80 

Ques. 

I    6,  p. 

81 

Ques. 
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21,  p.     89 


vertical  water,  transmitting  of  power  from, 
water,    double-discharge    horizontal    versus 

centre  discharge  

water,  variation  in  speed  of 


Ques. 

I  23.  p. 

90 

Ques. 

I  19,  p. 

88 

Ques. 

I  25,  p. 

90 

Ques. 

I  24,  p. 

90 

Ques. 

I  15,  p. 

86 

I  16,  p. 

87 

I  17,  p. 

88 

Ques. 

B   9,  p. 

20 

Ques. 

B  10,  p. 

21 

Ques. 

B  II,  p. 

21 

Underwriters*  certificates,  by  whom  secured Ques.   Y  40,  p.  467 


Vacuum,  best  for  steam  turbines Ques.     I  13,  p.    85 

Valves  for  superheated  steam Ques.    G    2,  p.    63 

Voltage  regulators.     See  "Regulators." 


w 

Waste,  cost  of,  versus  wipers  in  power-house Ques.   O    8,  p.  150 

"       cost  per  kw-hour Qties.   O    7,  p.  150 
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Watch,  non-magnetic  Qnes.  +    5,9.493 

Water-hammer,  in  penstock,  prevention  of Qucs.   B    7,  p.  18 

tanks,  wood,  facing  of  grain Ques.    C   3;  p.  ^ 

wood,  painting  of Qnes.   C    i,  p.  a^ 

"    turbines.    See  'Turbines,  water." 

"    wheel,  prevention  of  burning  of  st^bearing. .  Ques.   B  14,  p.  22 

"         "       rope  drive  on Ques.   B    i,  p.   14 

Welding  transformers,  effect  on  lines Ques.  T  21,  p.  307 

Whed  case,  prevention  of  water-hammer  in Ques.    B    7,  p.   iS 

Wind  power  for  small  plants Ques.  +    3,  p.  490 

Wipers,  cost  of,  versus  waste  in  power-house Ques.  O    8^  p.  iso 

Wire,  copper,  increasing  strength  by  use  of  steel  core.  Ques.   P  37,  p.  i^ 
Wires,  rdative  positions  of,  in  joint  occupancy  of 

poles  Ques.  P  ai,  p.  183 

Wiring  done  by  company Ques.  Y  24,  p.  455 

"      free  installation  of Ques.  Y  23,  p.  453 

"      removal  of  unpaid-for Ques.   Z  17,  p.  48B 

"      station,  best  insulation  for Ques.  M    x,  p.  13^ 
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Inaulator^,  InstrumeDta.  transformers,  mavhlnes 
aud  apparaiua  Konerally, 

Photometric  and  Lamp  Tests 

III  1 

a  Ule  tests  upon  tnm 
mp  Carbor.s. 
dsnls  of  Candle  Powp 

furnished. 

Special  Investigat 

ons  and  Tests 

Oar  iostnimer 
Our  staff  1 
D.O.  tolW 
to  10.000  TO 

£.  W..  A.  C.  toauK-W 
ts,  A.  C.  pressure  10  1 

J'i^KuUrorscSS^™ 

ually  complete. 
We  ^  supply 

.    All  these  an. 

rk  which  will  be 

t 


Electrical    Testing    Laboratories 

»ni  STREET  and  EAST  IIVER,  NEW  YOffl,  N.  V. 

Telephone  S51J  79th  Street 


"SHAWMUT" 

N.  E.  Code  Standard 


FUSES  AND  CUTOUTS 

CHASE-SHAWMUT  CO. 

NEWBURYPORT.  MASS. 


TRADE 


® 


MARK 


ALBERT  &  J.  M.  ANDERSON 

MANUFACTURING     COMPANY 

BOSTON  NEW  YORK  CHICAGO 


SWITCH-BOARDS 


Allis-Chalmers  Co* 

MILWAUKEE,    WIS.,    U.    S.    A. 

Notwithstanding  the  largely  extended 
use  of  other  types  of  Prime  Movers 
we  have  felt  no  falling  oft  in  the 
demand  for  Reynolds-Corliss  Engines 

On  (he  conirary,  Ihere  has  been  an  acluat  incrcate  in  orders  for 
ibese  celebrated  engines,  which  we  h«ve  built  and  are  conlinuing 
to  build  by  ihe  ihousands  for  Power  Plants  (he  world  over,  and  the 
capacilj  of  our  works  is  taxed  to  Ihe  utmost  (a  supply  ihem. 

But  the  building  o(  Corliss  Engines  is  only  a  pare  of  our  busi- 
ness. We  furnish  complete  Power  and  Electrical  Equipments  of 
Every  Description,  whether  the  Prime  Mover  required  is  a 

STEAM    TURBINE,    RSaPROCATING  STEAM   ENGINE, 
HYDRAIE.IC   TURBINE,   of   GAS   ENGINE) 

and  For  each  of  these  wc  are  taking,  from  month  to  month,  all  of 
the  orders  that  we  can  fill. 

In  connection,  also,  with  our  other  departments,  covering  the 
manufacture  of  Machinery  for  Mining  and  Ore  Reduction.  Rock 
Crushing  and  Cement  Making,  Hoisting,  Blowing,  Pumping,  Air 
Compressing,  Hydraulic  Power  Transmission,  Flour  Mills,  Saw 
Mills,  Power  Transmitting,  etc.,  we  are  constantly  called  upon  to 
furnish    Power,    1-ighling   and    Auxiliary  Electrical   Equipments  ; 

HOST  PURCHASERS  NOT  REALIZE  THE  ADVANTAGE 
OF  HAVING  THE  COMPLETE  EQUIPMENT  COVERED  BY 
ONE  CONTRACT— THEREBY  AVOIDING  ANY  DIVISION 
OF    RESPONSIBILITY    AND    ITS    ATTENDANT    EVILS 


ALLIS-CHALMERS     COMPANY    HAS 
OFFICES     IN     ALL     LARGE     CITIES 


■ 

^■^^^^^^H 

- 

INDIA     RUBBE.R     AND     GUTTA 
PEB.CHA    INSULATING    CO. 

Authorized  MknuPaclurers  of 

HABIKSHAW 
WIRES   and   CABLES 

Ked  Core         White  Core         BlacR  Core 

FOR  ALL  SEKVICES                HIGH  AND  LOW  PRESSUn.E, 

Main  Office  and  WorKs:  YonKers.  N.  Y. 

Sales   Office;   No.  2S3   Broadway,   New   York   City 
W.  M.  HABIRSHAW.  CeD«<-Bl  M^naaer 

SUBSCRIBE 

TO   THE 

WesTFKN    Ei.ELTRlClAN 

SUBSCRntE     1 

Elecrrictl  men   prefer  to  resd  the  Western 
Electrician  because  it  publishes  the  news 
while  ii  is  news. 

Advertisers    patronize    the     WESTERN     ELEC- 
TRICIAN   because    ii    gives    them    »    service 
which    they    cannot    obtain    through    any 
other  publication.                                                                   ^  . 

CHICAGO                                        NEW  VORK^H 
507    Marquette   Bldg.                                   150  Nassau    Street       T 

ADVE8TISG 

IN   THE 

Western  Ei-ectrician 

ADVEETISE     | 

Ixxviii                                            ^^^J 

Otis  Alternating" 


Current   E,levators 


We  are  prepared  to  submit  proposals  for 
two-phase  and  three-phase  improved  Alter- 
nating-Current Elevators  with  switch  in  car 
control  or  with  automatic  push  button 
control. 

These  elevators  are  quiet  in  operation  and 
are  equipped  with  alternating-current  electric 
brakes  and  controlling  magnets,  and  with 
special  safety  devices.  The  use  of  motor 
generators  or  other  rectifiers  for  the  mag- 
nets has  been  made  unnecessary. 

Any  capacity,  and  any  speed  save  that  re- 
quired for  the  higher  office  buildings, 

Single-Phase    ELlev&tors,    for   smaller 
capacities     and     speeds     in     preparation 


Otis  Elevator  Company 

New  YorK  Office,   17  Battery  Place 


Another  Way  to  Sell  Current 

jlHE  iHibtic  is  becoming  thoroughly  awak- 
1  ened  to  the  usefulness  of  the  electric 
I  carriage,  and  sales  of  this  type  of  vehicle 
I  are  increasing  rapidly  to  such  an  extent 
that  it  behooves  the  electric  power  conipanie^^  to 
equip  themselves  for  the  purpose  of  furnishing 
current.  Those  who  are  supplying  current  fo] 
charging  electric  carriages  find  the  source  of  [ 
come  considerable. 

Tbe  followiog  extravis  from  letters  give  Ibe  experience  of  a  few 
oF  the  companie!)  among  a  large  uuniher  wlio  are  demoost rating 
that  Bource  of  prolit. 

THE  HAHTFORD  ELECTRIC  LIGHT  CO. 

-'  We  ore  AdllDg  electric  current  al  a  Idh  price  Tor  chargioK  purpuae*. 
eDcourOKlae,  aa  much  aa  ponrble.  (hla  branch  of  the  buHineaa.  wnicn  wf  — 
aider  to  be  gmid    husin^sg.  owIqk  to  Ihe   "     '    —    -   -       ■ 


(be  greattT  iwrt  ot  tlie 
Eu  mc.TT  le  lery  llyle  dpinand  for 
Respectftilly.  — 


INPIANAFOLIS  I 


r  AND  HEAT  CO. 


"The  charginB  n(  eleclrtc  aulomoblles  It 

niconaideralite  Held  vt  retenue.    The  use  of  ci 
cooflDpd  U)  parties  •rhen  other  ilemBD 


largely  coofln 
load  on  our  II 


ractor  Riih  ub.  Both  public 
haa  opeoed  ■  ne*  aad  not 
it  rorcliariEliucautoDHibilta  la 

■e  llRhteat,  ttiua  muallilnp  thp 


POPE  MOTOR  CAR  COMPANY 


WAVEHLY 
Df3>ARTMENT 


INDUNAPOUS.  IND. 

tl.  S.  A. 


5im^L£X 


MS&cmES 

AERIAL    SUBMARINE 
UKDERGROUND 

BRtlDED    PUNEPRDOF    UAnCDYEREt 


inplet   Fist  IroDS  'don't  for^t^C 
-It  iiiallty  cuuDtsi  thAi  nlll  belp 


Ul    L-IWlUJIIVrH    VTUQl'^ftllOll    A  load    WU1III1    UC 

bIiudcC  unknown  iitberirlH!.    This  la  ■  kooiI  onlcle  la  uk  u  an  IntrDduoUon: 
bui  d.mH  fontet  that  wt  can  furauli  you  with  a  dne  Belection  .if  -SIMPLEX 
QUALITY"  hestinK  troodn  lo  conWnue  the  Bcqualnlaneo. 
Caet  InCormnl'oii  nboiil  our  Eleclrio  Ranf^i^i.    CSend  for  calalug  V. 


SIMPLEX  ELECTRIC  HEATING  CO. 

CAMBRIDGE,   MASS. 

CHICAGO     OFFICE.     MONADNOCK     BLOCK 


^ 


^^^^^^^ 

J.  G.  WHITE  &  COMPANY, 

ENGIMEERS.  CONTRACTORS. 
43-4S  CXCNANQC  Place.                     new  VOMK,   N.  t. 

Reports  amar  on   Electric   Rallwaj's,   Electrlu  Light  uid 
Power  rropertles.   Steam  Rallvsys.  etc.,  etc..  (or  TruBi 
CompuileB.  BftQkerB  and  loreitora.    Separnte  MMtuoIcal. 
Blectrkal.  Cl»ll  bd<1  Bjaraullc  Englnesrlng  Dcpartmeau. 
Acta   as   Lonaultlng   or   Supetvlflitig   EngLnwra   for   Wffl* 
embraced  In  Bay  of  ICa  depBrtmenlB. 

Electric    EallwajB.    Eleclclc    Light    and    Power    Plmat* 
Steam    Rallroada.    Water   n-orka?  Gaa    Works,    etc.   «U.. 
built  on  baala  of  eltlier  flied  amouut  or  actual  MM  Vii 
aupervlBiiig  fee, 

Rleclrlc  Eallwajs.  Electclc  Light  and  Powei  Plaat*.  Gaa 
WOTka.  Water  Worke.  etc.,  operated. 

AsBlBtaoce  given  In  nnanclDg  merltorloua  enterprlwa  for 
Pabllc    Service    Dtlllllcs.    T  m  i.  sports  I  Ioq    or    Indaatrlal 

L 

LONDON     COKHESPaiOENTB, 

J.  G.  WHITE  &.  COMPANY.   LTD., 

CINNOn  ST.,    LONDON.    E.  C. 

CANAOiaN    CORRESPONDENTS. 

THE  CANADIAN   WHITE  COMPANY,   LTD.. 

The  Electrical  Review 

The  Oldest  Electrical  Weekly 

The  paper  ymi  should  rend  to  l)e  informcil.     ERrliesl  reporta 
ol   couveDtiODs    and   a.ssoriatioD   niecliii)^.     I'riDts   bII    tbv 
electrical  news.     More  widely  quoted  tlian  noy  other  elec- 
Iritsl  journal. 

For  Central  Station  Men 

The  ELBCTRICAL  REVIEW  is  of  purticular  ?alue  to  fenirul 
slatiuu  Dieu.     Ila  coDtriliutora  are  the  ItodiDg  eiiKineerA.  hd<I 

FolM  to  the  commerciftl  Bide  of  central  station  ot>enitioi)  and 
deacriptions  of  new  apparalus  ure  well  sustained  ainl  ulirrit«l 

of  the  times. 

Elwtriral  Review  '■• '"""  ■"-•n'"^-'"'  cu,- 

CMICAQO                                BOSTON                                      LONDON 

1 
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(|ARTON-[)ANmS   f,lGHTWIW6  j\RRESTERS 

FOR 

Allernatini!    Current,    2.300    Volls 

HAVE     BEEN     ADOPTED     BY 

Commonwealth  Electric  Co.,  Chicago 
Cleveland  (0.)  Electric  liluminating  Co. 
Indianapolis  Light  and  Heat  Co. 

AND    MANY  OTHER    REPRESENTATIVE   CONCERNS 

Doss  This  Not  Wirrant  four  Gireful  Invastlgation  ? 
Electkic  Service  Supplies  Co 


M 


MAlEa    6k    ENGLtND.    DEPT.  PORTER   &    BERO.    OePT. 

PHILADELPHIA  CHICAGO 

GARTOI<i-DA NIELS.    DEPT..    KEOKtlK 


%hl  Apparatus 

SEWING-MACHINE 
MOTORS 

FOUR   SIZES         TWO  SIZES 
D.  C.                         A.  C. 

No    Rheostat    Required.      Speed 
Control    by   Mechanical   Means, 

SEND    FOR    BULLETINS 

1 

& 

^iehlManufacluiing® 

N.W   York            HBAurHES        BoMoil 

Colaloaut   No.  JIO.  D.  C.  Molot 

FLEXDICT 

THE  PERFECT  FLEXIBLE  CONOIIT  FOR 
INTERIOR  WIRING 


Preferrwl  for  meclianica!  protection,  flejilbility.  atrengtii,  dura- 

lillit;   nod   insulation.      Approved    liy    all    offlctal 

boards  of  inapection  in  the  United  Hlstes, 


.Made  of  bisli-grftde  mild  steel,  heavy  wall  conduit,  manufactured 
under  approved  procesH.  Coated  inside  and  outside  with  auperlor 
enamel  un«fTec;icd  liy  acids  or  alkalies.  Clean  cut  threads.  Pipe 
l)enilR  readily.     Knsmpl  does  nol  cracii. 


NATIONAL  METAL  MOLDING  COMPANY 

MNERAL  OrnCES,  fULTON  BIIIDIIC,  PITISBURGH,  PA. 

I'lK-mc  Coast  apents.  Brown-Spear- BIobdp  I.'u.. 
Saa  FrsQcliicci.  Los  AiiK<?lea.  SmiUp 
ChtoBBo  OfflpB,  IB7.1S9  Sn.  Clinton  Street.  I.  A.  BeoDett.  Manager 
BoatOD  OSln.  44  Kederal  Street.  Thoa.  <:.  Sloa.  HanaK^r 
Bt,  I.oula  OtOcea.  Frisco  Building.  Uulual  Bales  C^o. 


Sprague  Electric  Company 

rianufacturer  of 

INTERIOR  CONDUITS 

And  Appliances  for 

MODERN  ELECTRIC 
WIRING 


O  FECIAL  attention  is  called  to  our  Flexible 
*-*  Steel  Conduit  and  Flexible  Steel  Armored 
Conductor  which  embody  the  most  desirable 
requirements  for  interior  wiring.  Our  products 
are  used  in  the  principal  structures  thruout 
the  country.  Write  for  a  copy  of  Bulletin 
No.  42:. 


OBNBRAL  OPPIOeS : 

527  WEST  THIRTY-FOURTH   STREET 
NEW  YORK  CITY 

BraDch  Offices  in  PrlnclpoJ   Cities 
I  Ixxxvi  J 


CIRCULAR    LOOM 
and  ELECTRODUCT 

The   PIONEER    and   IDEAL    CONDUITS 
FOR      INTERIOR      WIRING 


t,lWCUL^^ 


Approved  by  all  Boards  of  Fire  Underwriters  in  the 
United  States.  Endorsed  and  used  by  Architects, 
Electrical  Engineers  and  Contractors 


American     Circular 
Loom    Company 

CHELSEA,  MASSACHUSETTS 


New   York:  R.  B.  Corey,  jp  Carliamit  Street 

Chieage:  Thcs.  G.  Grier,  /af  W.  Jackson  Blvd. 

San  Francisco:  J.  R.  Cole  Co.,  j66  Foliom  Street 


m  BIBCOCK  &  WIICOK  COMPINT 

85  Liberty  Street        New  York 


Water  Tube   Boilers 
Steam  Superheaters 


BRANCH    OFFICES 


I.  ISIS  Marquette  Bidg.  BnaTON. 

Ga.,  1027  Rmplre  Bldg.       PniLADOi 
D.TOSNewEngliind  Bldg. 
Miiico  CiTi.  7  AvenldB  Juarei. 
Havana.  Coba,  IIBH   Calie  de  In 


i  Fsderi 


llib 


1110-llia  North 
Amerlrau  Bldc- 
Sas  Fbahcisco.  as  First  Slrwt. 
PiTTSBUHUR,  B23'S21  Frkk  BldS- 
Xc»  Okleakk.  348  Baronae  8t- 
Dbkvkb,  410  SeTenleenlb  Street. 
Salt  Lakb  Citi.  313  Allu  Bl«dc 


th  ^ 


"STEAM"    MAILED 


SANDERSON  &  PORTER 

EncineerswContractors 

EXAMINATIONS  -  REPORTS 
DESIGNS  -  SPECIFICATIONS 

GONSTRUCTION  •  EQUIPMENT-  SUPERVISION 
AND  MANAGEMENT  OF 

RAILWAY,  LIGHT  Agg  POWER 
PROPERTIES 

HYDRO-ELECTRIC  DEVELOPMENTS 

52  William  Street     New  York 


: 


■^e  Dodge  Conveyor 


FOB  COAL,  ASHES  AND  OTHER  FRIABLE 
OR  GRITTY  MATERIAL 


k 


Small  Power  Motors 

For  Both  Alternating  and  Direct  Currents 


Emerson  Motors 


1  -T    I>Hr<  &ad 


Htd  tn  at  qoDte  jaa.  If  ftm 
baTc  B  powft-tnator  protdmi  wlticJl 
is  prTpl«iin)r.  lei  ii-  "hiIvf  ii 


Our  Specialty  is  Small  Motors 


liuiuiriM    mcive    pnicnpi 
and   Ihorough  altentinti 
We  also  fumbb 

Sewing-Machine 

Motors 
Forge  Blowers 
Exbaust  Fans 
Motor  Lathes,  etc. 

Wrile  for  Emenna  Bnll^-lins. 


The  Emerson  Electric  Mfg.  Company 


ST.   LOLIS.  .vio. 


Ewtcm  OtOc*  aad  « 


I 


Stai\lev-G.I. 


Type  "K"  Arc  Lamps 


for  alJ  circuiti  ind 
condition!,  both  di- 


I 

{        Abwlultly 


iNDIANAPOLTa 


ResisUncei    wound 

on  porcelain  bobbins, 
readily  removed  or  re- 
placed "at  the  lamp." 

ult  al  nitecn 
arc  lamp  manufacture. 

BULLETIN    No.  613 
idly    ,enl    upon 


IN  ARC 
UMP   DESIGN 


Tola.  Bia«. 

Onarantr  Bids. 
a  Broadwaj 

New  YorH  Life  BIdg. 

PBii.ADai.rHU    N.  American  BIdg. 
8ah  FiUKCiBCO  Atlas  BIdg. 

St.   Looib  t'entar;  Bldg. 

Colman  BIdg. 


rnMtioN  Depabtuimt,  42  Broadway,  New  York  CItj 


Stai\Iey-G.I."™  Company  ^ 


WESTON 

Electrical  Measuring  Instrumenis'' 


9 


WESTON  SWTTCHBOAKD  INSTRLtMESTS  ol  the  LMow- 
ijpo:     ILLIMISATSO    DIAl,    ROUND     PATTERN, 
CEWISe.  DUPLEX,  n  laice  ranetT  of  «iM»  ud  nage*.  mtt 
I  «<U   as   clrttrkaDr.    Ttier   aic 
'    ■  oC  «»«tg]r  and  indkate 


Weston  Electrical  Instrument  Co. 


W.veHj  t"«it.  NEWARK.  N.  J.  C.  S.  A. 


1 

American  Electrical  Works 

MANUFACTURERS   OF 

m 

Bare  and  Insalated  Copper  Wire  and  Cables 

■ 

Galvanized  Iron  and  Steel  Wires  and  Strands 

We  carry  a  full  stock  of 

TRIPLE-BKAID  WEATHERPROOF  WIRE 

SIOW-BURNINQ  WEATHERPROOF  WIRE 

SLOW-BURNINfl  WIRE 

INCANDESCENT  LAMP  CORD 

RUBBER-COVERED  WIRES  AND  CABLES 

Conforming  to 

NATIONAL    ELECTRICAL    CODE    STANDARD 

Main  Office*  and   Factories 

Phillipsdale.  R.  1. 

New  York  Ollice,  26  Cortlandt  Street. 

Chrcago  Office,  1 35  Adams  Street. 

Montreal  BraDch.  Eugene  F.  Phillips  Electrical  Works.  Ltd. 

xdii 

J 

« 
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Wagner  Electric  Mfg.  Co. 

EVERY  CENTRAL  STATION  MANAGER 
AND  CONSULTING  ENGINEER 

Should  have  a  set  of  our  bulletins  and 
should  be  on  our  mailing  list.     We  will 
gladly  send  our   bulletins  on  request   if 
you  do  not  now  receive  them. 

SINGLE  AND  POLYPHASE  MOTORS 

TRANSFORMERS 

SWITCHBOARD  INSTRUMENTS 

PORTABLE  INSTRUMENTS 

1 

Main  Office  and  Factory 
ST.  LOUIS.    U.  S.  A. 

Ottkvs  la  .11  tiM  prtodp.]  citjM  of  lb. 
L'Blt.d  Stmtes 

1 

XCiT                                              ^^^^^H 

■ 

^^^^■^ 

The  Phoenix  Glass  Co. 

Manufacturers  of 

Inner  and  Outer  Globes 

For  all  Lighting  Systems  possessing 
"PHOENIX  QUALITY" 

Electric  and  Gas  Globes, 
Shades,  etc. 

in  Etched,   Rich  Cut  and   Decorated 

Glassware 

for  all  Hghting  systems,  our  specialty 

Combining;  quality,  excellence  and  in 

iborough  harmony  wiih  picvailinjj 

drsiKiiB  (it  lightinii  fimures 

CATALOGUES  UPON   REQUEST 

The  Phoenix  Glass  Co. 

NEW   YORK           PITTSBURGH          CHICAGO 

1 

xcv 

i 
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1          Southwark  Foundry  &  Machine  Co.       1 

1                                                     PHILADELPHIA,    PA.                                 ^J 
1                                                DBSIONBRS    AND    BUILDERS    OF                         ^^^| 

1                      Porter-Allen  and  Corliss  Engines        ^^M 

Adapted  to   the  r«qulretn«nt9  of  cantral  or  iaoUtvd           1 
sl&lion    aervlc«.                                                                                                           1 

Also    sole    licensoa   In  the   United  Stfttsft   for  the 
manufftcluro     of    the    Woisa    Caunter>Curr«nl    Con> 
denser.     Peculiarly    aullod    for    steam    turbines    or 
•team  engines  requiring  high  vKcuuin. 

r 

■ 

.■.,„„.„„„-.,.„„„,„, 

ran    EVERVTHINU   eLKCTBICAL" 

■ 

Profitable  !£■  Co°operation 

C  The    recognition    of    constantly     broadening 
grounds   of    common    interests,    on   the   basis  of 
which,     notwithstanding     necessary     differences, 
more  effective  means  for  their  advancf  ment  may. 
in  some  reasonable  degree,  be  undeitaken. 

INDIVIDUALISM 

CO-PARTNERSHIP 

CORPORATION 

CONSOLIDATION 

ASSOCIATION 
LIMITED   CO-OPERATION    OF   AN   INDUSTRY 

C  Each  advance  has  been  a  refinement   of    the 
co-operative  idea,  and  has  justified  itself  commer- 
cially by  very  greatly  increasing  the  efficiency  of 
production  with  lesser  gain  in  distribution. 

n 

■■COMINi;    EVENTS    CAST   THEIR    SHADOWS 

BEFORE   THEM." 

\ 

Co-operaflvc  Electrical 

Development  Association 

Cleveland,  0. 

* ' 

W.  S.  BARSTOTT  &  COMPANY 
ENGINEERS 


DESIGN  : 


CONSTRUCT !   OPERATE : 


KE.KCTH1C    HAILWAYS, 

AND    lOWER    I1>ANTS,    INUUI 

KSTABUHMStKPTTS 

SPMCIAl.     REPORTS 


Nkw  Yohk  City 
56  Pink  STREtTr 


POKTLA?sT>,     OHEMSOr* 

Failin**   Building 


A  COUYElJrTIOlJf  ALWAYS  IN  SESSIOH 

'TpHE  National  Electric  Light  Association  meets  yearly,  for  one  brief. 
■*■  crowded  wcelt  of  exchange  of  ide»s  and  experience,  and  for  friendly 
intercourse,  bringpng  together  the  brightest  imetlects,  the  ablest  men, 
the  foreinoal  workers  in  (he  great  freld  of  producing  and  selling  elec- 
trical energy.  The  itnpulHe  of  that  meeting  is  felt  all  through  the  year 
by  everyone  who  attends. 

The  Electrical  world  is  a  convention  thai  meeis  fifty-two  weeks 
in  the  year  in  the  same  way.  It  is  in  continuous  session,  so  that  all 
who  read  its  pages  weekly  are  best  able  to  benefit  from  attendance  at 
the  N.  B,  L.  A,  Convention,  and  never  lose  the  thread  or  drift  of  prog- 
ress. But  there  are  many  thousand  central-station  men  who  unfor- 
tunately never  get  to  the  short,  annual  convention.  For  them  each 
succeeding  issue  of  the  WORLD— teeming  with  accurate  data,  illustrated 
descriptions,  forceful  suggestions,  practical  hints,  engineering  details, 
managerial  methods,  pointers  on  selling  current,  advice  as  to  advertis- 
ing methods,  outlines  and  stories  of  publicity  campaigns — is  simply 
invaluable.  Il  is  the  breath  of  life  to  every  central  station.  No  plant 
can  be  run  to  its  full  efficiency,  economy  and  ptolil  without  it. 

If  your  plant  is  one  of  the  few  where  the  ELECTRICAL  World  is 
not  seen,  you  can  at  once  join  the  convention  at  a  cost  of  only  $3.00  a 
year — less  than  1  cent  a  day  for  all  the  news  of  what  is  latest,  best  and 
most  helpful  in  the  industry  out  of  which  you  try  to  make  your  living 
and  your  profit.  Send  in  that  subscription  immediately  to 
THE    ELECTRICAL    WORLD,    "l  Liberty  St..  New  York 


stone  &  Webster 

84   State   Street,  Boston 

General  Managers 
of 

The  Lowell   Electric  Light  Corporatioti 
The  Seattle  Electric  Co. 
Puget  Sound  Electric  Railway 
Cape  Breton  Electric  Co.,  Limited 
El  Paso  Electric  Co. 
Jacksonville  Electric  Co. 
Ponce  Electric  Co, 

The  Minneapolis  General  Electric  Co. 
Edison  Electric  Illuminating  Co.  of  Brockton 
Houghton  County  Electric  Light  Co. 
Brockton  and  Plymouth  Street  Railway  Co. 
The  Houghton  County  Street  Railway  Co. 
Whatcom  County  Railway  and  Light  Co, 
Savannah  Electric  Co. 
Dallas  Electric  Corporation 
The  Blue  Hill  Street  Railway  Co, 
Fort  Hill  Chemical  Co. 
Tampa  Electric  Co. 
Terre  Haute  Traction  and  Light  Co. 
General    Electro- Chemical   Co, 
Houston  Electric  Co. 
Fall  River  Gas  Works  Co, 
Galveston  Electric  Co. 
Columbus  Electric  Co. 

The  Electric  Light  and  Power  Co.  of  Abington  and  Rockland 
The  Key  West  Electric  Co. 
Northern  Texas  Electric  Co, 
Paducah  Traction  and  Light  Co. 
Pensacola  Electric  Co. 
Stoughton  Gas  and  Electric  Co. 
Tacoma  Railway  and  Power  Co, 


W 


stone  &  Webster 
Engineering 
Corporation 

84  STATE  STREE.T,  BOSTON 


Engineers   arnd 
Contractors 

Railways,  Lighting  and 
Power   Plants 


Investigation  of  proposed  develop- 
ments. d(  Design  of  plants  in  all  details. 
^  Construction  of  plants  on  a  cost  plus 
fixed  sum  basis.  ^  El,xamination  of 
operating   properties. 


Russell  Rsfah.  Preald 
Dwlghl  P.  HeblntDn.  ^ 
HowKrd  I..  Rocera.  T 
Gaorce    O.    Muhlfeld, 


-Prok-I  O  C«n.   Mar. 
lanatrucllan  MaoBia 


Westinghouse 
Transformers 


Type  O  D,  Shell  Type 


Type  C,  Core  Type 


Westinghouse  Electric  &  Mfg.  Co. 

smiH  onicu  la  ku  i^tf  CRju  Pittsburgh.  Pa. 

PoiCiauli:  Cuiulian  WnungbmH  Co..  LU  ,  lllwmr.on,Owana 


Proven  Economy 

When  superior  economy  is  claimed  for  any  prime  mover, 
that  is  sufficiently  self-contained  in  design  to  permit  a 
shop  run  of  any  kind,  the  manufacturer  has  not  done  his 
full  duty  until  he  has  determined  by  actual  test,  irrespec- 
tive of  any  demand  by  the  purchaser,  that  the  economic 
performance  of  each  particular  machine  is  exactly  as 
represented. 

The 
Westinghouse   Machine   Co. 

has  stood  alone  for  nearly  twenty 
years  in  maintaining  this  principle 


Every  Westinghouse  Turbine 

has  been  tested  over  a  wide  range  of  load,  and 
its  economy  is  a  recorded  Fact,  instead  of  a  hope 

Just  a  continuation  of  our  well-known  policy  in  respect  to  West- 
Inghouse  Compound  Steam  Engines  and  WestlnghouBe  Single- 
Acting  Cos  Engines 

For  InformaltsD  Addnu  Nureal  Sales  Offla: 


Bialen.  \il  SUb  SL 
CbvlUItL  I,  D.,  So.  Trjm  Sl 


aimg<t,miAUi 


mTnclMU  Sldg.        thill. 


'.  Hi  HePliH  lldi. 
iac*H,BBnl,Kitl. 


Henry  L.   Doherty 

AND 

Company 


Bankers 


Purchasers    and    Operators    ok 

Gas   and    Electric 

Properties 


Sixty    Wail  Street,  New    Vork,-  N.    V. 


C!V 


MAY  23   J351 
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